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PREFACE. 



He who writes a book in this age merely for the sake cf ht-ing a book- 
maker, will find that he has written for other times than these ; and hia 
fiune will be like one of those " second sights," having existence only in 
the mind of him who sees it Every invention, every thing new, every 
book, from the child's primer to the most profoundly scientific text-book, 
must be tested by a comparison with others, professing, each and all, to 
be the best extant. Nor will any production gain for its author that for 
which he labored, unless it finally proves to he what it professes. Im- 
provement is the " charmed word of the age. It rings hourly in the 
ear of the multitude. The strong wind bears it onward, and the gentle 
zephyr wafts its echa He who has already written his name far above 
his competitors, now seeks to outdo himself; and the tyro fancies, that he 
can begm where the best have ended^ and run his race alone. 

The author of this series of Arithmetics cherishes none of these &n- 
ciea, having already received satisfactory compensation for all his toU, in 
imparting, fit>m time to time, to those he has had the pleasure to instruct, 
the improvements here embodied. But should it be found, when the de- 
dsive test has been applied, that he has said some things not before 
said, which may be of benefit to teachers, and the cause of educa- 
tion generally, his pleasure will not be less, because he had ventured to 
indulge some slight anticipation of the fact If the experience of some 
twenty-five years in teaching has not failed to discover to him the real 
wants of our schools, then it will be found that his series of Arithmetics 
is adapted to meet those wants, and is in some measure suited to the 
spirit of the age in which we live. 

The Cancelling Arithmetic, published in ISST, was the first work 
known to the author, which, to any considerable extent illustrated, and 
practically aj)pliea the principle of cancelling. Although it is true that 
the principle is coextensive with the science of numbers, for no questicai 
in Simple Division can be solved without employing it, still Division 
was not explained as embodying the whole of it, nor was the principle 
so applied and illustrated as to simplify Division. The mode or writing 
numbers for the convenience of cancelling, in connection with the ordioary 
mode, affords a variety of illustrations interesting and useful, both to 
teachers and scholars. 

The application of the cancelling principle is not, however, the only 
peculiar characteristic of this work. It aims throughout, by the conneo- 
tioQ of its subjects, and illustration of principle, to impress upon the mind 
of the scholar the truth, that he will never discover nor need a new prin- 
ciple beyond the simple rules. Hence the first object is to make the 
■oiolar thoroughly acquainted with those rules. One thing at a time^ 
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and in its time, is the pl^^L The simple rules are preseDted in their 
order singly ; then in contrast ; then a review of the whole, to exercise 
the judgment of the scholar. Fractions are introduced as the result of 
division, or rather as division implied. They are made to occupy the same 
position, and are illustrated ana solved the same as whole numbers Hie 
same nmnbers are again written in the fractional form, and the scholar is 
enabled to perceive, at a single view, that a change of position, and of 
names, is a matter of convenience and not of necessity. In the ordinary 
mode of presenting fractions, the idea is not precluded from the mind of 
the scholar, that new positions and new names do not necessarily intro- 
duce new principles. The result is, tiiat he perceives no connection be- 
tween the present and the past, and consequently the subject is ever new, 
and new difficulties are constantly arising. A new form of notation, and 
new names being introduced, it is in vain to insist tiiat no new principle 
is emploved, so long as the subject is but imperfectly illustrated, and the 
scholar does not perceive that the change is not a matter of necessity. It 
is one thing to gain the assent of the pupil to a truth, and it is often quite 
another to give him a practical understanding of it 

It is a fiact too little realized, that much time is consumed in going 
over ground, from which no practical knowledge is gained. Not that 
the studies themselves are not practical, but thej are not pursued in 
a practical manner. The scholar may be often mformed that a frac- 
tion is the result of division; that the fractional form of writing num- 
bers is division impUed ; and that numerator is the same as dividend, 
and denominator is the same as divisor ; and yet difficulties will arise 
which did not occur in whole numbers. Whereas, a practical knowledge 
of this fact would enable him to solve most questions, in fractions, with 
the same facility as in whole numbers ; nor would he finid any necessity for 
some half dozen rules, which he is usually required to commit to memory. 

• When the simple rules are thoroughly imderstood, the pupil may be 
introduced to the subject of fractions, in a manner similar to the following, 
at the blackboard If we divide 2 by 2, the quotient is a unit or 1, 2I2«— 1, 
for the dividend is just equal to the divisor. Were we re<;^uired to aivide 
1 b^ 2f we should meet with a difficulty, for the dividend is less than the 
divisor, and consequently will not contam it ; we must therefore employ 
a new form of notation, 2|1— i. We write ttie divisor under the diviaen(l, 
^nd give a new name to the expression ; we call it a fraction, which 
means a part of a thing. The quotient usually shows how many times 
the dividend contains the divisor. If the quotient is 2, the dividend con- 
tains the divisor twice ; if 3, three times. But here the quotient is a 
fraction, less ' than a unit, or 1, which shows that tlie dividend is only a^ 
part of the divisor. But what part ? The same part the quotient is of a 
unit But what part is the quotient of a unit t 

It will now be convenient to introduce new names, in order to value 
the fraction. You perceive, that the number which we employed as di- 
visor, we have written imder the line, and the number employed as divi 
dend, is above the line. If our divisor be 2, our quotient is one-half of 
the dividend ; if our divisor be 3, the quotient is one-third of the divi- 
dend. Thus it is plain, that in whole numbers, the divisor gives name to 
the quotient The same is true when we imply division and write the 
numben in the form of a fraction. Our divisor in this example is 2. aod 
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Wit qnotiettt is one-half of tlie dividend : it ia also one-bUf of a mdi 
The unit is divided into two parts; our quotient is now denominated; 
we therefore call the figure below the line, denominator, or namer, be- 
cause it gives name to the parts into which the unit is divided. Thua 
we have our fraction named, or denominated ; but what is its value f It 
is halves, but how many halves does it contain ? Evidently one, whidi 
the figure above the line sfaowd. We have now the fi'action denominated 
or named, and numbered. Its denomination is halves, and their number 
is one. Making use of the figure above and below the line in one expression, 
We call the fi'action one half, or onfe-hali Thus you perceive that numera- 
tor is the same as dividend, and denomitator tlie same as divisor. And, 
as in divi^on multiplying the dividend increased the quotient, 00 in firae- 
tkna, multiptfing numerator increases the value of the fraction. HioA : 

— 2 2^- 

2-=l 

Let the scholar write numbers in this manner, side by side, and be 
exercised, as in division, by multiplying dividend and divisor, niunerator 
and denominator, employing the language of division and the language 
of fractions, until he is practically familiar with the fiu^t that the principle 
employed in fractions and whole numbers is the same. 

Whenever new names are introduced, and new positions employed, let 
the different forms be written side by side, and extra exercises be given, 
until the scholar clearly perceives the unity of the principle. (See exam- 
ple under Art 147.) In Decimal Fractions, also, the points in which they 
are like whole numbers and commcm fractions, and points in which they 
differ, are distinctly brought out as the scholar proceeds, and then, at the 
dose, those points are presented in one general view. Jn Proportion, 
new names and new positions are again employed. Let the same pains 
be taken to contrast me new positions with the former, and to explam the 
new terms introduced. 

TO TEACHERS. 

It cannot be expected that a School Arithmetic, timited in size as it 
must be, should eimaust its subjects, or give all those illustrations which 
fnight be both interesting and useful. Hie most it can do upon any one 
snl^ect is to give a single illustration of a principle, a formula of a par- 
ticular mode of teachmg. And that text-book is the best, which by its 
connection of thought and subjects, and illustration of principle, interests 
both teacher and scholar, and incites the teacher to invent new modes 
for himself Teachers are here presented with an Arithmetic which ia 
tlie result of much experience in teaching and effort at improvement 

It has been the purpose and aim of the author to prepare a work 
which should accora with the spirit of the age, and be adapted to the 
schoolroom. It is not expected, nor is it desirable, that tne teacher 
should be confined to the forms laid down in the book. They are de- 
signed simply to open the subject — ^to serve as hints to something bet- 
ter. The peculiar mode of stating questions for the convenience of 
cafifellmg and for iUustratang fractions as whole numbers, teachers can 

1* 
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adopts or apply the principle of cancelling to the ordinaiy mode of et«t^ 
meut It will be well to employ both modes, as together they open a 
wider field for illustration. 

It is sometimes remarked of the cancelling system, that it is good as 
far as it goes. The same may be said of arithmetic ; for the principle is 
inseparable from it It is the only principle by which any questi^ in 
division can be performed. Wherever it cannot be appliecC the nmnbers 
must be written in the form of a fraction. When the question involves 
multiplication and division, it will generally be found to be a great saving 
of labor, to write down all those numbers which are to be factors of the 
dividend and divisor, before proceeding to the operation. The eye will 
then detect at a glance equal factors, and they can be excluded from the 
operation. The teacher will bear in mind the importance of giving gen- 
eral illustrations of arithmetical principles, whenever it can be dcme, as 
its tendency is to enlarge the views of the pupil and to give importance 
to the study. For example, let simple division be illustrated not only 
arithmetically, but on general principles. Let it be required to divide 16 
by 8, and it may be done and illustrated in the following manner : — 

8)16— &X2-r'a— 2 Arts. 

Now substitute the letter a for 8, and the letter b for 2, and read the 
question, thus : divide ab by a. 

&)^ 

b Ana, 

Here, as before, we exclude from the dividend a factor equal to the divi- 
sor. But this latter process is algebraic ; hence the scholar's views are 
extended, and he perceives at (»ice, and for the first time, the connecti<n 
between arithmetic and algebra. Formulas are also given to aid the less 
experienced teacher, and iJso to bring out more prominently arithmetical 
prmciples. 

MANNER OF RECITATION. 

Promptness and dispatch are characteristics of our times, and young 
men must be educated in reference to them. There is no place, perhaps, 
better calculated to train a scholar to think and act with precision and 
energy, than at the blackboard. When a scholar is called out from his 
class to solve a question, let him quickly, and with gentlemanly mien 
endeavoring to be self-possessed, take his stand at the board, read his 
question distinctly, and with the same reference to rhetorical notation as 
tnough he were called out on purpose for the reading of the question. 
Then let him state his question, giving the reasons for each step as he 
proceeds ; or let lum state and solve his question, then return to the com- 
mencement, and illustrate the principle, and give the reason for each step 
in the solution. Then let him pause at the board a moment, for his teacher 
to propose such questions as he may think proper. 



A brief view has now been given of the plan and mode of teachii^ 
arithmetic adopted in this system. It is confidently believed, from the 
long experience the author has had in teaching, that the mode hen 
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ftdopted far presenting the sulnect of arithmetic, -will be found better 
ealcolated to induce a fondness K>r the study ; that it unfolds mere of the 
science, and brings out principles more clearly than any other system 
now before the public. With these views the author submits the work 
to the candid perusal of all who are interested in the progress of know- 

le^ CHARLES G. BUENHAM. 
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DEFiNinoNa 



A definition is what is meant by a word or phrase. Hie langni^ ot 
a definition should be so plain as not to be capable of misapprehension. 

1. Quantity is any thing which may be multipUed, divided, and meas- 
ured. 

2. Ikiagnitude is that roedes of quantity which is extended ; i e. whidi 
has one or more of the uiree dimensions — ^length, breadth, and thiclmsflfl. 
A line is a magnitude, because it has length. 

8. Mathematics is the science of quantity. 

4. Arithmetic is the science of numbers. 

6. Algebra is a method of computing by letters and other symbols. 

6. Geometry treats of lines, surfaces, and solids. Arithmetic, Algebra, 
and Geometry are those parts of mathematics, on which all the others are 
founded. 

'7. A Demonstration is a course of reasoning which establishes a truth. 

8. A Proposition is any thing proposed : if to be proved or demonsfra- 
ied, it is called a Theorem ; if to be done, it is called a Problem. 

9. A plus quantity is a quantity to be added, and has this sign -f- be- 
fore it J thus, +6. 

10. A minus quantity is a quantity to be subtracted, and has this sign 
— before it; thus, —6. 

11. An Equation is a proposition expressing equality between one 
quantity, or set of quantities, and another, or l^tween (ufiSerent expres- 
sions for the same quantity ; thus, 6=34-2. 

12. A member of an equation is the quantity or quantities on one side 
of the sign of equality. 

Ob8.— For deflnitlons of tenns in more common use in this wwk, see Art. 54, or 
PivtL 
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AXIOMS. 

An axiom is a self-evident propositiaD. 

L lluQgB which are equal to the same ikang are equal to each other. 

8. If equals be added to eqiuds, the wholes will be equal 

8. If equals be taken from equals, the remainders will be equal 

4. If equals be added to unequals, the wholes will be unequal 

5. If equals be taken from unequals, the remainders will be unequal 

6. Things which are douUe of equal things are equal to each other. 

7. Things which are halves of the same thing, are equal to each oUier 

8. The whole is greater than any of its parts. 

9. The whole is equal to the sum of all its parts. 



SIGNS. 

.= Equality is denoted by two horizontal lines. 

•4* AdditioD : as 4-{-8;=:7 ; which signifies that 4 added to 8 eqnab 7. 

X Multiplication: as 4X8=12; which signifies that 4 multiplied by 
8 equals 12. 

— Subtraction: as 4—8=1; which signifies that 8 taken firom 4 
leaves 1. 

X» -r. I, *|*, Division : as, 2)4(2, and 4-r2=2, and |=2, and ^\*zs^ 
In either case it signifies that 4 divided by 2 equals 2. 

: : : : Proportion : as, 2 : 4 : : 6 : 12 ; which is read, 2 is to 4 as 6 is 
to 12. 



Vin culum : as 4+8=7 ; which is read, the sum of 4 and 8 equals 

*l, and 4—8=1, is read, the dif&rence of 4 and 8 equals 1. 

^ Badical sign: placed before a number denotes that the squan 
root is to be taken. 

4* implies that 4 is to be raised to the second power. 

4* implies that 4 is to be raised to the third power. 

^ implies the third root 
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ARITHMETIC. 



Art* 1* — ^Abithmetic is the science of numbers. It explainf 
their properties, and teaches how to apply them to practical 
purposes. 

Art* 2« — The principal, or fundamental rules, are, Notation, 
Numeration, Addition, Subtraction, Multiplication, and Division. 
These are called fundamental rules, because all questions in 
Arithmetic are solved by one or more of them. 

Art* 3« — ^Notation is the expressing of any number or quan- 
tity by figures ; thus, 1 one ; 2 two ; 3 three ; 4 four ; 5 five ; 
6 six; Y seven; 8 eight; 9 nine; cipher. The first nine 
figures are sometimes called digits, from the Latin word digitm, 
which means a finger. In the early stages of society people 
counted by their fingers ; they were also formerly ail called 
ciphers — Whence the art of Arithmetic was called ciphering. 

Art. 4#^There are two methods of Notation — the Arabic, as 
above, and the Ptoman, which is expressed by the following 
seven letters of the alphabet : 

I, V, X, L, 0, D, M. 
12 3 4 5 6 7 8 9 10 20 SO 40 50 

I, n, in, IV, V, VI, vn, vin, ix, x, xx, xxx, xl, l, 

60 10 80 90 100 500 1000. 
LX, LXX, LXXX, XC, 0, D, M. 

Art. 5« — ^When a letter of less, is placed before one of a 
greater value, it diminishes the value of the greater, by the 
yalue of itself — thus, X signifies ten, but IX is only nine. 
When a letter of less, is placed c^ter one of greater value, it 
increases the value of the greater by the value of itself. 

This method is seldom nsed except in numbering chapters, sections, et& 

QuBSTiONS. — 1. What is Arithmetic? 2. What are the principal, or Aindamental 
rales? 3. Why so called? 4. What is Notation? 5. What are the first nine flguKs 
sometimes called? 6. What were they all formerly called ? 7. How many methods 
of Notation, and what are they ? 8. How many are the Arabic characters, or figures ? 
9. By what is the Roman method expressed ? 10. How is a letter affected when one 
of less yalue is placed before it? 11. How when one of less value is placed after it f 
12. For whiU is the Roman method of Notation principally used ? 
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NUMERATION. 

Art. 6» — ^Numeration teaches to express in words the value 
of any number represented by figures. Thus, 365 is read, three 
hundred and sixty-five. 

Art« 1* — Figures have a simple and relative value. When 
a figure stands alone its value is simply so many imits, or ones ; 
as, 2 two ; S three ; 4 four. Their relative yalwe is derived 
from the place they occupy when joined together, or from 
their distance from the unit s place. Thus, 2 and 3 express 
their own value ; simply so many units ;. but they are made to 
express either 23 or 32 ; that is, either three units and two 
tens, or two units and three tens. Hence it appears that the 
first, or right-hand place, always expresses so many units ; it 
is therefore called the unit's place ; the second, the place of 
tens> expressing always as many tens as the figure contains 
units. The third place is hundreds ; the fourth, thousands, as 
may be seen by the following 
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tt 1^ a w i^ d w "^ ci 
iiiillii 



Li 



O Q 
g g- 



g- 



2 
2 
2 
2 



3 

4, 3 

5 4, 3 

6 5 4, 3 2 1 

7, 6 6 4, 3 2 1 

8 Y, 6 5 4, 3 2 1 

8 7, 6 5 4, 3 2 1 



One. 

Twenty-one. 

Three hundred and 21. 

Four thousand and 821. 

Fifty-four thousand and 321. 

Six hundred and fifty-four thousand 821. 

Seven millions 654 thousand 321. 

87 millions 654 thousand 321. 

987 millions 654 thousand 821. 



QuBSTioMS.— 13. What is Nameration? 14. What is the value ofa fig^ora ■^iHI'ng 
fllune f 15^ Pyom what is their relative value derived ? 16. What does the flrat, or 
rightrhand figure, always express, and what is it called ? 17. What axe the seoondy 
third, and fourth places called? 18. What is the value of the cipher, wh^i «tMM»»»^ 
aione, or at the left hand of another figure Y 19. What effect haa it when ptaced 
at the right of another flgore? 



KCMEIATIOK TABL8B. 



18 



Arti 8> — The dpfaer, vben standing alone, or at the left 
hand of another figure, signifies nothing, as 05, 005, is five in 
other ease, because it etill occupies the unit's place. But 
when placed at the right h^id of another figure, it increases 
its T^ue in a tenfold ratio, by removing the figure farther fifom 
the unit's place. This may be seen by the following— 





TABLB II. 





Nothing. 


20 


Twenty. 


200 


Two hundred. 


2,000 


Two thousand. 


20,000 




200,000 


Two hundred thousand 


2,000,000 


Two milhons. 



Artt 9> — To knoie the value o/tmy number of fibres. 

Bole. — 1. Numerate from the right hand to the left, by say- 
ing units, tens, hundreds, &c., as in the Table. 

'J. To the dmple ralue of each figure jtun the name of its 
place, reading from the left hand to the right. 



TABLB III. 



i 


1 


i 




. 


i 


I 


1 


% 




1 


U 


a 












783 


»»4 


a4i! 




&02 


(14 


■? i 


, 1 


' 1 








" 


1 


" 


i 


" 


^ 




The first division of the foregoing Table is according to tJie 
French method, info periods of three figures each : the name 
of the period is superadded. The second division is according 
to the English method, into periods of six figures each. The 
name of each period is subjoined, The two divisions of the 
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14 EXERCISES IN NUMERATION. 

Table agree for the first nine figures — ^beyond that they as- 
sume different names. The principles of Notation in both are 
the same. In the former method the names, units, tens, hun- 
dreds, are repeated in each period ; in the latter method, thou- 
sands, tens 01 thousands, hundreds of thousands, are repeated 
with the name of the period. If the sum be not expressed in 
figures, it is necessary to know the method of notation em- 
ployed. 

Art* 10* — ^Let the scholar pomt the following numbers into 
periods, and read them. 3445 

67891 

983452 

6437643 

67821356 

436543897 

5678923412 

96754329876 

1234678901263 

Art* 11* — ^Express the following numbers in figures. 

1. Twenty- three. 

2. Thirty-five. 

3. One hundred and twenty. 

4. One hundred and twenty-six. 

5. Ten thousand three hundred and twenty. 

6. Four millions four thousand and four. 

7. One hundred and seventeen millions, one hundred and 
two. 

8. Three billions, three millions, seventeen thousand and 
ten. 

9. One hundred billions, one hundred thousand, two hundred 
and fifty. 

10. Twenty billions and twenty. 

11. Seven billions, seven thousand and seventeen. 

12. One hundred and seven billions, twenty-seven thousand 
and one. 

13. Five hundred and four trillions, two billions, ten millions, 
ten thousand and ten. 

14. Forty-five trillions, forty billions and thirteen. 

15. Two millions, two thousand, three hundred and three. 

16. Thirty quadrillions, fifty millions, four thousand, three 
hundred and forty-eight. 



EXERCISES IN NUMERATION. 15 

17. Four hundred and four quadriUions, seven hundred and 
seren thousand, two hundred and two. 

18. Four qumtillions, thhty-five quadrillions, three trillions, 
two billions, twenty-seven millions, three hundred and forty 
thousand, four hundred and seventeen. 



ADDITIOir TABLE. 

Art. 12* — /Si^Tw. — ^A cross + is the sign of addition. It 
shows that the numbers between which t is placed are to be 
added. Two parallel horizontal lines = signify equality. 
Thus: Z+^=1 is read, 3 added to 4, or 3 plus 4 (plus is a 
Latin word, which signifies more) is equal to 7. 

27ie follomng Table may he read thus : 2 and are two ; 
2 and 1 are 3, d:c. 



2+0= 2 


3+0= 3 


4+0— 4 


6+0= 5 


2 + 1= 3 


3 + 1= 4 


4+1= 5 


6 + 1= 6 


2 + 2= 4 


3 + 2= 6 


4+2= 6 


6+2= 7 


2 + 3= 5 


3 + 3= 6 


4+3= 7 


5+3= 8 


2 + 4= 6 


3+4= 7 


4+4- 8 


5 + 4= 9 


2 + 5= 1 


3+5= 8 


4+5— 9 


5 + 5=10 


2 + 6= 8 


3+6= 9 


4 + 6—10 


5 + 6=11 


2 + 7= 9 


3 + 7 = 10 


4 + 7 = 11 


6 + 7 = 12 


2 + 8=10 


3 + 8=11 


4 + 8=12 


5 + 8=13 


2+9=11 


3 + 9 — 12 


4+9—13 


6 + 9 = 14 


6+0= 6 


7+0= 7 


8+0= 8 


9+0= 9 


6+1- 7^ 


7 + 1= 8 


8 + 1- 9 


9+1 = 10 


6+2= 8 


7 + 2= 9 


8+2 = 10 


9+2=11 


6+3= 9 


7+3 = 10 


8+3 = 11 


9+3 — 12 


6+4=10 


7+4=11 


8+4 = 12 


9+4=13 


6+5 = 11 


7+5=12 


8 + 5=13 


9+5=14 


6 + 6 = 12 


7+6 = 13 


8 + 6 = 14 


9+6-15 


6 + 7=13 


7+7=14 


8+7=15 


9+7—16 


6+8-14 


7 + 8-15 


8+8=16 


9+8=17 


6+9=15 


7+9=16 


8+9=17 


9+9 = 18 



Quc8TioNi.~-Two and 0— how many ? 3. Ttro and 1— how many ? 3. Two and 2— 
how many ? 

The scholar shotdd be questioned in this manner, until he is 
familiar with the above table. 



16 EXERCISES IN HUMERATIOir. 

The scholar should be well versed in Notation and Numera- 
tion, before proceeding to the following questions. 

EXERCISES. 

Art* 13* — 1. If John has 6 apples, and his brother gives 
him 3 more, how many will he have ? 

2. James being on a visit at his uncle's, one of his cousins 
gave him 3 walnuts, another 4, and his uncle gave him 9 ; how 
many did he receive ? 

3. Samuel bought a book for 15 cents, and a slate for 17 ; 
how many cents did he give for both ? 

4. If a boy pay 15 cents for a book, 10 for a knife, and 6 
for a dozen of apples, how many cents does he pay in all ? 

5. If an inkstand ciost 10 cents, an orange 5, a lemon 3, and 
a dozen of quills 14 cents, what is the cost of the whole ? 

6. A man bought of a drover 3 sheep and a cow ; for one 
of ihe sheep he paid 4 dollars, for the other two he paid 3 
dollars apiece, for the cow he paid 20 dollars ; how many dol- 
lars did he pay for the whole ? 

7. Joseph bought a sled for ^5 oeiits, a yoke for 12 eents^ 
and a whip for 6 cents ; what did the whole cost him ? 

8. If I pay 6 dollars for a hat, 8 for' a cap, 4 for a vest, and 
14 for a coat, what do I pay for the whole ? 

9 If I owe one man 6 dollars, another 8, another 12, an- 
other 20, how much do I owe in all ? 

10. The scholars in a certain school are divided into 4 
classes ; in the first class there are 10 scholars, in the second 
12, in the third 9, and in the fourth 14 ; how many m all ? 

11. If from my library I lend to one man 5 books, to another 
10, to another 8, to another 12, to another 20, how many do 
I lend in all? 

12. In my garden there are 6 apple-trees, 8 pear-trees, 10 
peach-trees, 18 plum-trees ; how many trees are there iji all? 

13. In a certain school 10 study music, 12 French, 14 Span- 
ish ; how many ai^ there in all these studies ? 

14. Eliza had 4 finger-rings, Mary had 10, and Susan had 
Y ; how many had they in all ? 

15. A certain man had 4 boarders; for two he received 
8 dollars each per week, for one 2 dollars, for another 5 ; how 
much did he receive per week for the whole ? > 

16. A young lady bought two dresses; for one she paid 7 
dollars, for the other 9 doUars ; how much did she pay for both ? 
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ADDITION. 

Art* 14« — Addition is the putting together of two or more 
numbers so as to make but one. The number thus obtsdned* 
is called their sum or amount 

Art. 15* — Simple Addition is the putting together of two 
or more numbers of the same kind. 

Ob& — It is called Simple Addition, because the numbers are all of one 
denomination; that is, all dolUurs, or all cents. When the numben are 
pounds, shillings, pence, <&c^ the denominations are different 

If one man owe me 25 dollars, another 22, — to find the 
amount of what both owe, I write the sums in the following 
manner, units under units, tens under tens, and add them to- 
gether, thus : 

Tens. Units. 

25 or thus, 2 + 6 
22 2 + 2 

47 amount. 4 + 7 = 4'/. 

Jllttstration, — •'Beginning at the right hand, or unit's place, I 
say 2 and 5 are 7 ; then, in the second place, or place of tens, 
I say 2 and 2 are 4 — which is 4 tens, or 40. 

2. A man has three fields ; one contedns 31 acres, another 
25, another 42 ; how many acres are there in all ? 

^* .. Illustration, — Having written the numbers 

o-i ' according to the directions, units under units, 

rtK tens under tens, <fec., we begin at the right hand 

. ^ to add, and find the amount to be 8 units, which 

— we place under the column of units. The 

Ans, 98 amount of the second column, or column oS 

tens, we find to be 9 tens, or 90. The answer, then, is 9 tens 

and 8 units, or 98. 

3. What will a carriage, horse and harness cost, if the car- 
riage cost 102 dollars, the horse 80 dollars, and the harness 
16 dollars? Ans. 198. 

4. If a wagon cost 78 dollars, and a yoke of oxen 96 dollars, 
what will be the cost of both ? 

QnicrnoNS.— 1. What is Addition? 2. What is Simple Addition? 3. How are the 
namberB to be added written ? 4. By what number do you carry? 5. Why ? 6. What 
is the number caUed'^arislng from the operation? 7. What is the sign of Addition? 
& Sign at EquoUty ? 9. Siga of Subtracdon ? 10. What does plus sigsUy ? 

2* 



18 ADDITION — RULE. 

In the preceding examples, the numbers, when added^ have 
been less than 10, and, of course, have required but one figure 
to express them. In the last example it will be seen that the 
numbers in the unit column, when added, amount to more than 
10, and in the column of tens, the amount is more than ten-^ 
that is, ten tens. 

Let the student write the numbers to be added on the black-' 
board, and illustrate in the following manner : 

Seventy-eight equals seven tens plus eight units, and ninety- 
six equals nine tens plus six units. 

^ ^. ,. „, o. Writing the numbers, 

Operaium Ut. 2d, 3d. ^j^ ^J^^ ^ ^^ 

Tens. Unita. Tens. Units. . j x j 

Hi q__ 7-J-8= 78 ^^® under tens, and 

gig-- 94-6= 96 adding, we have sixteen 

_ _ ■ ^ ■ — ,^ , ■ 7=— . tens plus fourteen units, 

16 + 14 = 17 + 4 = 174 Ans. ^^^ fourteen units equal 

one ten plus four units ; the left-hand figure of the units there- 
fore belongs in the column of tens. It will be seen by this 
operation, that what is called carrying for ten, is simply adding 
numbers to the column where they belong. In practice, num- 
bers are written as in operation 3d, and a part of the operation 
is carried on in the mind. 

The same may be illustrated, thus : 

Y8 Placing the numbers as before directed, and 

9Q adding the right-hand column, we find it amounts 

rr to 14 units, or 1 ten and 4 units. The next 

^^ column amounts to 16 tens, or 100 and 6*tens, 

which, when added, make 4 units, 7 tens, and 

174 Ans. 100, or 174, the answer. From the foregoing 
it is evident, that one in the column of tens is equal to ten in 
the column of units, and one in the column of hundreds is 
equal to ten in the column of tens. This is the reason why we 
carry for 10 rather than any other number. 

RULE. 
Add each column, beginning at the right hand, and set down 
the amount directly under the column, if it be less than 10 , 
but if it be 10 or more, set down the right-hand figure, and add 
the left to the next column. Under the last left-hand column 
set down the whole amount. This is the same as carrying one 
for every ten, 

QuKSTioNB.— 11. What is the rule for Simple Addition? 12. How is Addition 
proved? 
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Proof, — Perfona the addition downwards, and if this last amount 
corresponds with the sam total, the work is supposed to be right. 

The following method maybe adopted when the scholar has 
become acquainted with the rule of Division : 

Add the digits in the top line, and from their sum reject the 
nines, and write down the excess at the right hand, directly even 
with the figures in the line. Proceed in uie same manner with 
each proposed line of figures. Then add the several remainders, 
or excess of nines, and from their sum reject the nines and write 
down the excess. Add the digits in the sum total, and reject the 
nines, and the excess, if the work be right, will be the same as the 
excess last obtained. Thus, 

The sum of the digits in the sum total 3497 ^ 5 
is 16, and the excess above 9 is 7 ; the 6512 ^ 5 

same as the last excess. 8295 ^ 6 

s 



18304 a 7Ex. 9's. 

This method of proof depends upon a property of the number 
nine, which belongs to no other digit but 3, which is a factor of 9 ; 
— ^namely, that any number divided by 9 will leave the same re- 
mainder as the sum of its digits divided by 9. This peculiar prop- 
erty of the number 9 grows out of the decimal relation of place. 

Were the ratio of increase any other than ten fold, it would be- 
long to the number next before the ratio. E. g. Were the ratio five 
fold, it would belong to 4 ; were it six, it would belong to 5, &c. 
It will be observed, that if we remove a digit from the units' place 
to the tens, we increase its value by as many 9's as there are units 
in the digit. Thus : 2 units, 20 units, or two 9's plus 2 units. — 
If we remove the digit still further to the. left, we increase the 
number of 9's ten fold at each remove. Thus: 200=22 nines 
plus ^2 units, and 2000=222 nines plus 2 units. Hence it appears 
that whatever be the number of 9's expressed by the digit, the 
digit itself is always a remainder ; and since the proof depends not 
upon the number of 9's, but upon the remainders, it is plain that 
if we add any number of columns of units upwards, and then add , 
the several lines from right to left, we shall have the sum of the 
same digits. If therefore we cast out the nines from each sum, 
the remainders, if the work is right, must be the same. 

Obs. — This method of proof, although not a demonstration, is, neverthe- 
less, very satisfactory, for it presents an entirely different combination of 
digits; nor should we be likely to drop a 9, or a multiple of 9. 



20 SXESCISfiS IN ADDITION. 

EXERCISES. 

Artt 16* — 1. If a man pay 1496 dollars for a house, 734 
dollars for a lot of land, 300 dollars for railroad stock, and 145 
dollars for a share in a bridge, how much does he expend in 
the whole ? Am. 2675 dollars. 

2. A man sold plank to the amount of 834 dollars ; boards 
to the amount of 376 ; shingles to the amount of 400 ; timber 
621 ; two masts, one for 30 and the other for 50 dollars ; what 
was the amount of the whole? Ans, 2311 dollars. 

3. A merchant, on settling his accounts, finds himself in 
debt to A. $100 ; to B. 60 ; to 0. 78 ; to D. 80; to E. 447 ; 
how much does he owe in all ? Ans, 765 dollars. 

4. From the creation of the world to the Christian era was 
4004 years ; from that time to the Declaration of American 
Independence was 1776, and 64 years since that period. Ho^ 
many years since the Creation? Ans, 5844 years. 

5. A man by his will left his two sons 1450 dollars each* 
his four daughters 1200 each; to his wife 1500; to various 
charitable objects, 1834 ; what was the value of his estate ? 

Ans, 11034 dollars. 

6. If 1889 figures cover one side of a slate, how many will 
it take to cover both sides of 4 slates ? Ans, 15112. 

7. Bonaparte was bom in the year 1769 ; lived 52 years. 
In what year did he die ? Ans. 1821. 

8. General Jackson took the Presidential chair in 1829 ; oc- 
cupied it 8 years. In what year did his course terminate ? 

Ans. 1837. 

9. George Washington was bom in the year 1732. He 
lived 67 years. In what year did he die? Ans. 1799. 

10. The distance from New York to Rahway, N. J., is 20 
miles, from Rahway to New Bmnswick 12 miles, from New 
Brunswick to Princeton 18 miles, from Princeton to Trenton 
12 miles, from Trenton to Bristol 10 miles, from Bristol to 
Philadelphia 20 miles. What is the distance from New York 
to Philadelphia ? Ans. 92 miles. 

11. Lafayette was bora in the year 1757. He died at the 
age of 78. In what year did he die ? Ans. 1835. 

12. A man sold five oxen, each weighing 864 pounds ; how 
much did they all weigh ? Ans. 4320. 

13. How many times does a common clock strike in 24 
hours? Ans, 156. 

14. A gentleman left his two sons each 1480 dollars; his 



only daughter 1500 dollars, anjl Im wife 200 more than all 
his children ; what was the wife's portion, and what was the 
yalue of the whole estate ? 

. ( Wife's portion, 4660 ) , „ 
^'**- -j Whole estate, 9120 f^^^' 

15. There are two numhers the less is 1768 ; their differ* 
ence is 961 ; what is the larger number? Ans, 2720. 

16. From Boston to Providence it is 40 miles ; from Provi- 
dence to New York 198 miles; from New York to Philadel- 
phia 92 miles ; from Philadelphia to Wilmington 28 miles : 
from Wilmington to Baltimore 12 miles ; from Baltimore to 
Bichmond 110 miles; from Richmond to Raleigh 155 miles; 
from Raleigh to Charleston 256 miles; from Charleston to 
Savannah 113 miles; from Savannah to New Orleans 713 
miles. How many miles from Boston to New Orle£uis, passing 
through the above places? Ans, 1777 miles. 

17. A man bought five firkins of butter; one firkin con- 
tained 150 pounds, pother 60, another 75, another 98, an- 
other 125. How much did they all contain? Ans. 508. 

18. There were five churches erected, one in , which 

cost 16,500 dollars, two in , which cost 18,350 dollars 

each, one in , which cost 19,386 dollars, and one in -- — , 

which cost 12,64Q dollars. How much was the expense of 
the whole ? Ans, 85,226 dollars. 

Whep the columns to be added are long, the following 
method will be found convenient. Begin to add with the unit 
figure, as usual ; and for every ten, place a dot against that 
figure which makes ten, or more than ten, and add the excess 
to the figure above it; and thus proceed to the top of the 
column. Write the excess of ten at the foot of the column 
added ; then count the dots, and as many as they are, so many 
carry to the next left-hand column. 

27687 8978 

78989 2129 

87896 9723 

98988 1320 

65769 9621 

75645 8732 

^ 1256 



3.4.9.6 


6 7 8.9. 


2.3.1 6. 


7634 


2 3.1 6. 


5.5 6.7. 


2148 


80265 



Qiju-noii.--Wheii the oobimni to be addiQ4 999 loofi hffv nnr yoapiooefld? 



22 SUBTRACTION. — ^TABLE. 

SUBTRACTION. 

Art* 17* — 1. John's father gave him 6 apples. He gave 
his brother 4 of them. How many had he left ? 

2. Joseph bought sixpence worth of candies, and ninepence 
worth of hazel-nuts. How much more did he give for the 
hazel-nuts than for the candies ? 

d. Henry was 10 years old when his mother died ; his sister 
wa^ 6. How much older was Henry than his sister ? 

SUBTRACTION TABLE. 

Art* 18« — Signs, A short horizontal line — signifies sub- 
traction. Thus: 7—4=3, is read: 7 minus 4 {mintis is a 
Latin word, which signifies less) equals 3. 



2—2= 


3—3- 


4—4- 


6—5= 


3—2= 1 


4-3= 1 


5—4= 1 


6-5= 1 


4-2= 2 


6—3= 2 


6—4= 2 


7-5= 2 


5—2= 8 


6—3= 3 


7-4- 3 


8-5= 3 


6-2= 4 


7—3— 4 


8—4= 4 


9—5= 4 


7-2= 5 


8-3= 5 


9-4- 6 


10—5= 5 


8—2= 6 


9 — 3= 6 


10—4- 6 


11 — 6= 6 


9—2= 7 


10—3= 7 


11_4- 7 ' 


12-5= 7 


10—2= 8 


11 3= 8 


12—4— 8 


13-5= 8 


11-2= 9 


12-3= 9 


13—4— 9 


14-6— 9 


12-2=10 


13—3 = 10 


14-4 = 10 


16-6 = 10 


6—6= 


7—7= 


8—8= 


9—9= 


7-6= 1 


8-7= 1 


9-8= 1 


10—9= 1 


8-6=^2 


9-7= 2 


10-8= 2 


11 — 9=i: 2 


9—6= 3 


10-7= 3 


11 — 8— 3 


12—9= 3 


10-6= 4 


11-7= 4 


12—8= 4 


13—9= 4 


11—6= 6 


12-7= 5 


13-8= 5 


14-9— 6 


12—6= 6 


13—7= 6 


14-8= 6 


16-9= 6 


13-6= 7 


14-7= 7 


15-8— 7 


16—9= 7 


14-6= 8 


16—7= 8 


16-8= 8 


17—9= 8 


16—6= 9 


16-7= 9 


17-8= 9 


18—9= 9 


16-6=10 


17—7 = 10 


18—8 = 10 


19-9=10 



QUK8TION8.— 1. Two from 3~how many? 2. Two tnm 3— how many? 3. Two 
from 4r— ho w many ? 4. Two from 5— how many ? 

In this manner the scholar should be questioned, until he is 
familiar with the above Table. 



SIMPLE SUBTRACTION. ITS OBJECT. 23 

Art* 19* — Susan had 6 frocks ; 4 of them she burnt. How 
many had she left ? 

Four from 0, and 2 remain ; 6, the larger number, is called 
the Minuend, because it is the number to be diminished, or 
made less ; 4 is called the Subtrahend, because it is the num- 
b^ to be subtracted ;. 2, the difference, is called the Remainder, 
because it is the number left after subtraction. The process 
of finding the difference between two numbers, is called SubtraC" 
Hon. 

Art. 20* — Simple Subtraction teaches to find the differ- 
ence between two numbers of the same name or kind. (Obs. 
Art. 16.) 

The object in subtraction is to take the whole subtrahend 
from the whole minuend. Whenever the numbers are small, 
the operation may be performed in the mind ; but when they 
are large, it is better to write them down, and subtract a part 
at a time. Thus, from 252 subtract 161. 

JFirst Operation, Second Operation, 

Hunda. Tens. Units. Hunds. Tens. Unita 
262 = 2 + 5 + 2 = 1 + 15 + 2 
161 = 1 + 6 + 1 = 1 + 6 + 1 

Ans. 91. = 9+1 Ans. 

We first subtract 1 unit from 2, and write down the re- 
mainder. Then, because 6 tens, the next left-hand figure of 
the subtrahend, cannot be taken from 5, the figure above it, 
we take one from the next left-hand figure of the minuend, or 
place of hundreds, equal to 10 tens, which, added to 6 tens, 
makes 16 tens. Second Operation. Then, 6 from 16, and 9, 
or 9 tens remain. Subtracting tens from tens, the remainder 
is tens. Now, because we have taken 1 from 2, in the place 
of himdreds, and added it to the place of tens, we call the 2,— 
as it really is, — 1, and say, 1 from 1, and remains ; or, which 
is the same thing, we may add 1 to the lower figure, and say, 
2 from 2 and remains. Thus it appears that what is some- 
times called borrowing ten is really making a new division of 
the minuend. This may be illustrated in the following man- 

QimsTioirs.— 1. What is Subtraction? 8. Wluit does Simple Subtraction teach? 
2. Why is it called simple? 4. How many numbers are required to perform the 
operation? 5. Which is the minuend? 6. Why called minuend? 7. which is the 
sobtrshend? & Why caUed subtrahend? 9. What is the remainder? 10. Why 
callsd remainder? 



S4 SlMPLti BUBTRACfFION. 

ner : Suppose a man have 252 bufibels of grain in 3 boxes ; ii 
the first, 200 bushels ; in the second, 50 ; in the third, 2. He 
sells to A. 100 bushels ; to B. 60 ; to 0. 1. How many has 
he left ? 

252=200+50+2 ^® ^^^7 ^^^ ^^^ bushel from the 
161 = 1 00 + 60+1 smallest box, but the 60 bushels can- 

' not be taken from the 50 in the second 

boic ; he therefore takes 100 bushels from the largest box, and 
adds it to the 50, in the smaller. 

Thus: 100+150+2=252 p^^^ now take 60 from 

100+ 60+1 = 161 ^^^' ^^^^ ^^^ ^^^^ }^ 

— J tens, and 9 tens remam. 

ao + l- yiJins, rjr^^^^ because he has 

taken 100 bushels from the largest box, there remains but 100 ; 
therefore, 100 from 100, or 1 froni 1, and nothing remains. 
Whenever, therefore, the lower figure exceeds the upper, we 
take 1 from the next left-hand column of the upper hne, call- 
ing it 10, because 1 in the left-hand column is equal to 10 in 
the right, and add it to the upper figure. 

Obs. — We take from the left-hand place, because the ri^ht can neyer 
ooutain enough. We take but 1, because 1 is always suiEcieDt. 

2. From seven thousand and five, take six thousand seven 
hundred and forty-six. 

Q f' In this example the 6 

^^ ' units of the subtrahend 

7005=6000+990 + 15 ^^^^ ^ taken from the 
6746=6000+740+ 6 g ^^^ ^£ ^he minuend. 
Am. 259= 250 +9 We must, therefore, bor- 

row, or rather make another division of the minuend ; but as 
the second and third places contain ciphers, we must go to the 
thousand's place. From the one thousand, which we borrow, 
we take ten units, and add them to the 5 units of the minuend. 
The remainder, nine hundreds and nine tens, now occupy the 
second and third places, instead of the ciphers^ and we say 4 
from 9, and 5 remain ; 7 from 9, and 2 remain. 

From the foregoing we derive the following 

RULE. 

Place the num^a, the kee under the greater; unite under 
units, tens under tens, hundreds under hundreds, etc, Begm cU 
the right hand, or unites pla4X, and take ea^h figure in the iower 
line from the one above it, and set doum the remainder. Jf either 



EXhMlhEB Ui SUBTRACTION. 25 

fif the lower fipuree he greater than the one above it, suppose ten 
to be added to the upper figure, subtract the lower figure from it, 
and set down the difference, observing to carry one to the next 
left-hand figure of the subtrahend, — or suppose the next left-hand 
figure of the minuend to be diminished by one. If the next 
figure of the minuend be a cipher, call it 9. 

Proof — Add the remainder and lower line together. If the 
work be right, the amount will correspond with the upper line. 



EXAMPLES. 

From 39070 From 606789 From 67023491 
Take 28931 Take 467898 Take 57216532 



EXERCISES. 

Art. 21 • — 1. From four hundred and seventy-nine, take 
three hundred and seventy-five. 

2. Take twenty-five thousand nine hundred and twenty- 
three, from forty-four thousand five hundred and twenty. 

3. What number must be subtracted from 2081 that the 
remainder may be 1104? Ans. 977. 

4. From thirty-four thousand, take seventeen thousai^d and 
ninety-one. 

5. John's uncle gave him 20 cents. He lost 5 of them ; 
how many had he left ? 

6. A western himter met with 45 bufialoes in one drove, and 
Mlled all but 18 ; how many did he kill ? Ans, 27. 

7. The Arabian, or Indian method of notation, was first 
known in England about the year 1150. How long is it 
since to the present year, 1849 ? Ans, 699. 

8. The mariner's compass was invented about the year 
1802. How long before that period was the Arabian method 
of notation known in England ? Ans, 152 years. 

9. The first settlement in New England was made at Plym- 
outh, by the Puritans, in the year 1620. How long is it since 
that time to the year 1837 ? Ans, 217 yeais. 

QincrnoNM.— 11. What is the role for Simple Sabtmction ? 13. How do you proTe 
Subtraction? » 13. When the lower figure exceeds the upper, what is to be done? 
14. What do you call it? 15, Why? 16. Suppose the next leftrhand figure be a d* 
pber, what is to be done? 

9 
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10. Gunpowder was invented in the year 13^20. How lung 
it after the invention of the manner's compass ? 

Ans, 18 years. 

11. Virginia contains 64000 square miles; New York con- 
tains 46000. What is the difference ? Ans. 18000. 

12. The library of Dartmouth College contains 12,800 vol- 
umes ; Harvard University contains 34,600 volumes. How 
many does one contain more than the other? Ans. 21,800. 

13. Dartmouth College was incorporated in the year 1769; 
Harvard University in the year 1638. What is the difference 
in time? Ans, 131 years. 

14. The population of the state of New York in 1820 was 
1,372,812 ; in the year 1835 it was 1,616,482. How many 
years between these two periods, and how much was the in- 
crease? J j 15 years. 

'^^^' { 243,670 increase. 

15. An officer, with a company of 102 soldiers, was met 
by a party of Indians, who killed all his army but 17 men. 
How many were killed ? Ans. 85. 

16. A merchant bought 40 tuns of wine, containing 10080 
gallons, which cost him 2410 dollars. He sold 28 tuns, con- 
taining 7056 gallons, for 1814 dollars. How many gallons 
had he left, and how much money did he want to make*up 
the furst cost ? . j 3024 galls. 

^^•\ 596 dolls 



ADDITION. . 

Art. 22* — 1. If a harness is 
worth 18 dollars, and the horse is 
worth 68 dollars more than the 
harness, what is the value of the 
horse? 

3. If a merchant have 1734 
yards of cloth, after selling 6588 
yards, how many had he at first ? 

6. What is the amount of 
2269+8625? 

7. Dr. Franklin was bom in 
1706, 93 years before the death 
of Washington. In what year 
did Washington die 7 



SUBTKACTION. 

Art* 23 • — 2. If a horse cost 
86 dollars, and the harness 18 dol« 
lars, how much more than the har 
ness did the horse cost 7 

4. A merchant having 8322 
yards, sells 6588 yards; how 
many has he left ? 

6. What number must be added 
to 8625 to make 10894 ? 

8. How many years before the 
death of Washington, in 1799^ 
was the birth of FrankMn ? 



ABmriOV AND BfJBTSACnOir* 



at 



9. Th9 manner's compass was 
invented in 1302; Sir Isaac New- 
ton was born 340 years after. In 
wliat year was he bom 7 

11. If a piece of land be bonght 
for 550 dollars, and sold for 250 
more than it cost, for how much 
is it sold ? 

13. Peter the Great died in 
1725, 112 years before the inde- 
pendence of Texas was acknowl- 
edged by the United States. In 
wnat year was the independence 
acknowledged ? 

15. Supposing a man to be bom 
in the year 1738 ; lived 98 years ; 
in what year did he die 7 

17. Colmnbus first sailed for 
America in the year 1492; the 
independence of America was de- 
clared 284 years after. In what 
year was it declared 7 

19. Washington was born in 
1732 ; was 67 years old when he 
died ; in what year did he die 7 

21. Noah's flood happened about 
the year of the world 1656 ; the 
birth of Christ was about 2348 
years after ; in what year was he 
bom? 



10; Sir Istac Newton was born 
m 1642; the mariner's compass 
was invented 340 years befora 
In what year was it invented 7 

12. If a piece of land sell for 
800 dollars, which is 250 more 
than it cost, what was the first 
cost 7 

14. Peter the Great died in the 
year 1725. How many years 
from that period to the acknowl* 
edging of the independence of 
Texas, in 1837 7 

16. Supposing a man to be 98 
years old in the year 1836, in 
what year was he bom 7 

18. The independence of Amer- 
ica was declared in the year 1776 ; 
284 years before, Columbus first 
sailed for America ; in what year 
did ha sail 7 

20. Washington was bom in 
1732, died in 1799; how old was 
he when he died 7 

22. Noah's flood happened about 
the year of the world 1656 ; the 
birth of Christ was about 4004 ; 
how long was the flood before the 
birth of Christ 7 



PRACnCAL QUESTIONS IN ADDITION AND SUBTRACnON. 

Artt 24. — 1. Add 900, 400, and 762 ; subtract from their 
sum 647. Ans, 1405^. 

2. Charles had 18 peaches. He gave his mother 6 and his 
sister 4,. How many bad he left ? - Ans, S. 

3. A man buys at one store 84 eggs, at another 4 dozen, at 
another 3 dozen. As he returns, he sells 6 dozen. How many 
did he purchase, and how many had he left when he arrived 
at home ? ^ j 168; 

^^' \ 108. 

4. James owes A. 20 cents ; B^ 30 ; C. 40 ; D. 50. John. 
owes A. 18 centa; B. 23 ; C. 35 ; D. 47. How much do they 
both owe, and which owes the most? 



28 EXAMPLES IN MULTIPLICATION. 

• 5. A merchant owes A. 1300 dollars; B. 1900 dollars; C* 
2500 dollars. He is worth 3500 dollars. How much does 
he owe, and how much more than he is worth ? 

6. A man borrowed of his friend, at one time 100 dollars ; 
at another, 150 dollars ; at another, 11 5 dollars. He paid 2 75 
dollars. How much did he borrow, and how much does he 
still owe ? A i Borrowed 425. 

^^' I Owes 150. 

1. On a certain farm there are Y50 apple-trees, 425 pear- 
trees, 1000 peach-trees, and 389 plum-trees. What is the 
amount of the whole, and how many more apple-trees than 
pear-trees, and how many more peach than plum ? 

8. A man left to his wife 2500 dollars ; to his four sons 900 
dollars each ; to his three daughters 450 each. What was the 
amount of property left, and how much more was left to the 
mother than to the daughters, and to the sons more than to 
the mother ? 

9. There were five important events in the course of 215 
years, viz : — 1. The invention of the mariner's compass. 2. The 
mvention of gunpowder. 3. The art of printing. 4. The dis- 
covery of America. 5. The reformation. The last was ac- 
complished A. D. 1517 ; the third, 11 years before ; the second, 
18 years after the first, and the fourth 172 years after the 
second. The question is, In what year did each happen ? 

J { Mariner's compass in 1302 ; gunpowder in 1320 ; 
^' \ printing, 1440 ; discovery of Axnerica, 1492. 



MUIiTIFLIOATION. 

Art. 25 • — 1. If Mary give 4 cents for one picture-book, how 
much must she give for 2 books ? how much for 4 ? how much 
for 5? 

2. If one dozen of eggs cost 10 cents, how many cents will 
two dozen cost ? how many will 4 ? 5 ? 6 ? 

3. If one share in a library cost 5 dollars, how much will 
three shares cost? how much 4? how much 5 ? how much 6 ? 

4. If ^ picture-frame cost 12 dollars, what will 4 cost? what 
will 6 ? what will 7 ? what will 8 ? what will 9 ? 



MULTIPLICATION AND DIVISION TABLE. 
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5. Four men bought a piece of land, each paying 12 doDan. 
What did they all pay ? 

6. If a horse can trot 11 miles in one hour, how many miles 
can he travel in 8 hours ? how many in 10 ? 12 ? 

7. If a bushel of wheat cost 2 dollars, how many dollars 
will 8 bushels cost ? how many wiU 9 ? how many will 10 ? 
how many will 11 ? how many wiU 12 ? 

8. If a man receive 4 shillings for a day's work, how much 
will he receive for a week's work ? 

9. A pound of sugar is worth 8 cents. What are 6 — 7—^ 
— 9 — 10 — 11 — 12 pounds worth? 

10. John bought a writing-book for 6 cents. What will 2 
cost ? what will 4 ? what will 6 ? what will 8 ? 

Artt 26* — ^The scholar should commit to memory the fol- 
lowing Table before proceeding -any further. 

MULTIFLIOATION AND DIVISION TABLB 



TWICE 


3 TIMES 


4 TIMES 


5 TIMES 


6 TIMES 


7 TIMES 


1 make 2 


1 make 3 


1 make 4 


1 make 5 


1 make 6 


1 make 7 


a 4 


2 6 


2 8 


2 10 


2 12 


2 14 


3 6 


3 9 


3 12 


3 15 


3 18 


3 21 


4 8 


4 12 


4 16 


4 20 


4 24 


4 28 


5 10 


5 15 


5 20 


5 25 


5 30 


5 35 


6 12 


6 18 


6 24 


6 30 


6 36 


6 42 


7 14 


7 21 


7 28 


7 36 


7 42 


7 49 


8 16 


8 24 


8 32 


8 40 


8 48 


8 ^ 56 


9 18 


9 27 


9 36 


9 45 


9 54 


9 63 


10 20 


10 30 


10 40 


10 • 50 


10 60 


10 70 


11 22 


11 33 


11 44 


11 55 


11 66 


11 77 


12 24 


12 36 


12 48 


12 60 


12 72 


12 84 



8 TIMES 


9 TIMES 


10 TIMES 


11 TIMES 


12 TIMES 


1 make 8 


1 make 9 


1 make 10 


1 make 11 


1 make 12 


2 16 


2 18 


2 20 


2 22 


2 24 


3 24 


3 27 


3 30 


3 33 


3 36 


4 32 


4 36 


4 40 


4 44 


4 48 


5 40 


5 45 


5 50 


5 55 


5 60 


6 48 


6 54 


6 60 


6 66 


6 72 


7 56 


7 63 


7 70 


7 77 


7 84 


8 64 


8 72 


8 80 


8 68 


8 96 


9 72 


9 81 


9 90 


9 99 


9 108 


10 80 


10 90 


10 100 


10 110 


10 120 


11 88 


11 99 


11 110 


11 121 


11 132 


12 96 


12 108 


12 120 


12 132 


12 144 



M M0X,TI7LICATIOH. 

Ob84— *I1ie student may be required to write out tiie tablfiy fts an es 
ercise, up to 24 times 24, and commit it to memory. 

11. If a man pay 85 dollars for a carriage, what must he 
pay for 5 carriages ? 

The answer may be obtained by setting down 85 fire times, 
and adding them up, thus : 35 

It will be seen, by examining this op^iution, that 35 
the product of five times five units is two tens and 35 
five units, — and five times eight tens is 40 tens. 35 
The answer, then, is 40 tens, 2 tens and 5 units, or 35 

*2fi- 42i 



This method would be tedious when a number is to be many 
times repeated, and can be solved much easier by multiplica- 
tion, thus : 

35 Instead of setting down 85, five times, we write 

5 6, the multiplier, under the unit figure of the num- 

•rrz ber to be multiplied ; then say, 5 times 5 are 25, 

setting down 5, the excess of tens ; and reserving in 

the mind, 2, the number of tens, we say, 5 times 8 are 40 ; 

adding the two tens which we reserved from the unit column, 

we set down 42. The answer, then, is 42 tens and 5 units, 

or 425. 

^ krU 27« — ^From the above we derive the following defin - 
tions : 

1st. Multiplication is the concise method of performmg 
many additions. 

2d. Multiplication consists in repeating a ^ven number a 
required nimiber of times. 

Obs. 1. — It is always true of multiplication, that it can be performed 
by addition ; but it is not always true that addition can be performed by 
multiplication : it is only the case when a number is to be repeated. 

Obs. 2. — ^The word factor signifies an agent, or doer : it is derived from 
the Latin word factum^ which signifies a deed, or thing done. A person 
employed to do business for another, is called an agen^ or factor. Hence, 
when two numbers are employed as multipliers, or as the means of ob- 
taining a product, they are called /ac^or«. (See de£ Art 64.) 

12. If a share in a bridge is worth 142 dollars, how many 
dollars are 6 shares worth ? 



ILLUirSATICmS OV MULTIPLICATION. 



•i 



142 
6 

12: 
240: 

600 



Haadfl. Tens. Unita. Hmidi. Teu. UnttiL 

or thus, 1+ 4+ 2 = 1+4 + 2 = 

6 6 

2X6 
40X6 
100X6 



142 
6 



6 + 24 + 12 = 8 + 6 + 2 = 852 



Ans, 852=142X6 

13. If one man receive 164 dollars for a year's labor, what 
ought 32 men to receive, for the same time ? 



Operation, 
164 
32 



328= 2 times the mult. 
492 =30 tunes the mult. 



Since we cannot conveniently 
multiply by a larger number 
than 12 collectively, it will be 
necessary, in this example, to 
adopt a new mode of operation. 
The multiplier consists of 2 unita 
6248=32 tunes the mult. and 3 tens. We first multiply 

each figure of the multiplicand by the imits of the multiplier. 
Units into umts give units ; units into tens give tens ; units into 
hundreds give hundreds. We next multiply each figure of the 
midtipHcand, beginning with the units, by the tens of the mul- 
tiplier, observing to set 2, the first figure of the product, in 
the place of tens, because it is the product of tens. We next 
multiply the 6 tens of the multiplicand by the 3 tens of the 
multiplier, carrying one for every ten as in Addition, and set 
the product in the place of hundreds. The product of tens 
into tens is hundreds. Lastly, we multiply the hundreds of 
the multiplicand by the tens of the midtiplier, and set the 
product in the place of thousands. The product of tens into 
hundreds is thousands. Adding together the several products, 
we have 6248, the answer. 

The above illustration may be better understood by setting 
the product of each figure of the multiplier into each figure of 
the multiplicand down by itself; thus, 

HimdB. Tens. Units. Hunds. Tens. Units. 
1+ 6+4 = 1+6+4 

3 + 2 3 + 2 



2 + 12+8 
8 + 18 + 12 

3 + 20 + 24 + 8 


3+2 + 8 
4 + 9+2 

6 + 2 + 4 + 8= ^ 


r6000 

200 

40 

8 

6248 



.f2 BULB. ^MBTflOD OF PEOOF. 

From the foregoing examples we derive the following 

RULK 

I. JPlace t?ie multiplier directly under the multiplicand, 
units under units, tens under tens, etc, then draw a Um 
underneath, 

II. When the multiplier is 12, or less than 12, be^n at 
the right hand of tlte multiplicand, and multiply each figurt 
contained in it by the multiplier, setting down the numbers, and 
carrying as in Addition. 

III. When the multiplier is greater than 12, unite dovm the 
figures, as before directed, and multiply the multiplicand by 
each figure in the multiplier, commencing with the unit figure ; 
observing to place the first figure of each product directly 
under the figure by which you multiply. In this way proceed^ 
and the sum of the products vnll be the answer. 

There are three methods of proving Multiplication. 

First — ^Make the multiplicand and multiplier change places, 
and multiply the latter by the former, in the same manner as 
before ; if the Tatter product be the same as the former, the 
work is supposed to be right. 

Second — Cast the 9's out of the product, or answer, and set 
down the remainder. Cast the 9's out of the sum of the two 
factors ; multiply the two remainders together, and cast the 9's 
out of the product. The last remainder, if the work is rights 
will be equal to the first. 

Osa 8. — The foar remainders may be set within the four angular spaeei 
of a cross, as in the following example. 

Third. — Multiplication may be proved by Division. The 
product divided by either of the factors will give the other. 

Obs. 4. — ^The second and third methods can be deferred until the 
Bcholar becomes acquainted with Division. 



QvKSTioRs. — 1. What is Multiplication ? 2. How many numbers are required to pe. 
form the operation ? 3. What is the number to be multiplied, called ? 4. What is th« 
number by which you multiply, called? 5. Taken together, what are they called t 
6. Why called factors? 7. what is the answer called? 8. How many figures an 
there in the multiplier of the 13th question? 9. By which do we multiply first? IQ. 
What is the product of units multiplied into units? 11. Of tens into tens? 12. Of 
hundreds into hundreds? 13. How are the numbers placed in Multiplication ? 14. 
How do you proceed when the multiplier is 12, or lees than 12? 15. When th« 
multiplier is greater than 12 ? 
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• 


(14) 


EXAMPLES. 


^ 




3542 










96 




Proof. 






21262 




V/ 




^ 


31878 
340032 




W 




(15) 




(16) 


(17) 


(18) 


3467 




124567 


S4678901 


84567892 


6 




8 


341 


4567 










(19) 




(20) 


(21) 


(22) 


679834 




678345 


126789123 


908764584768 


12 




23 


27678 


632976 











Multiply 24 by 2 ; then double the multiplier ; then double 
the multiplicand ; then double the product. 

\%U 2d. - Sd, 

24 24X2= 48 

^ 2X2= 4 2 



48X2= 



96 = 



96 



What effect upon the product has multiplying the multiplier ? 

What effect upon the product has multiplying the mul-- 
tiplicand ? 

23. What will 432 barrels of flour cost, at 14 dollars a 
ban-el ? Ans. 6048 dollars. 

24. How many rods in 84 miles, thete being 320 rods in a 
ixule ? Ans. 26880 rods. 

25. What will be the cost of 6328 thousands of boards, at 
18 dollars per thousand ? Ans. 113904 dollars. 

26. How many dollars would a man count in 12 days, if he 
count 42000 in one day ? Am. 504000. 

How would you solve the abore question by Addition ? 

27. What will 64 cows cost, at 16 dollars apiece ? 

Ans. 1024 dollars. 
The multiplier, 16, in the last example, is a number which 
can be formed by the multiplication of two numbers — thus: 



84 RULE. EXERCISES IN MULTIPLICATION. 

4x4=16: or 8x2=16. Any number thus produced is 
called a composite number. The numbers thus multiplied are 
called component parts. Sixteen, then, is a composite number, 
and 4 and 4, or 8 and 2 are the component parts of 16. 
Thus, taking the above question, 64 X 4=256, the price of 64 
cows at 4 dollars each ; and this product multiplied by 4- gives 
10^4, the price at 16 dollars each, because 4 times 4 are 16. 
• The same result will be produced if we multiply 64 by 8 and 2. 

Art* 28« — ^When the multiplier is a composite number. 

RULE. 

Multiply first hy one of the component parts, and that pro- 
duct hy the other, and so on, if tliere be more than two ; the last 
product will be the answer, 

28. What is the product of 78 multiplied by 25 ? 

6 



It will be seen that 5 and 5 are the 390 
component parts of 25. 6 

1950 Ans, 

29. There are 365 days in a year. If a man live 48 years, 
how many days does he live? Ans. 17520. 

30. Multiply Y684 by 112. 8x7x2=112. 

31. Multiply 8410736 by 56. 

32. Multiply 17548671 by 81. 

33. Multiply 998673214 by 1864. 

34. Multiply 99998887777 by 445566. 

35. Multiply 88900236789456 by 77889123. ' 

36. If it take 142 stones to build a rod of wall, how many 
will it take to build 10 rods ? 

It will be seen by this example, that the answer 142 

is obtained bv annexing a cipher to the midtipU- 10 

cand ; annexing a cipher, therefore, to any number 1420 
multiphes that nimiber by 10. Therefore, 

Art. 29,— To multiply by 10, 100, lOOOi or by 1, with any 
number of ciphers, we have this 

QnxsTiONs.— 16. What is a composite number ? 17. What are the numbers called 
which form a composite number ? 18. What ts the role for multiplying by a oum* 
ppBito number? 



EXERCISES IN MUI^TIPLICATION. S5 

RULE. 

Annex as many ciphers to the multiplicand cu there are ei- 
phers at the right hand of the multiplier, and it will give the 
answer required. 

37. Multiply 142 by 100. Ans. 14200. 

38. Multiply 864 by 1000. Ans. 864000. 

39. Multiply 999 by 100000. Ans. 99900000. 

40. Multiply 2400 by 2200. Ans. 6280000. 

Obs. — ^A significant figure is one which has value in itsell Hie mne 
digits are significant figures. 

Operation. 

In this example, we multiply by the signifi- ^ooo 

cant figures only, placing as many ciphers at ^ 

the right hand of the product as there are ^® 

ciphers in the multiplier and multiplicand. ^5 



5280000 

41. What is the product of 68400 multiplied by 18000? 

Ans. 1231200000. 

Artt 30t — ^When there are ciphers between the significant 
figures of the multiplier. 

RULE. 

Rfject the ciphers and multiply hy the significant figures, 6b* 
serving to place the first product of each figure directly under 
that by which you multiply. 

Operation. 

42. Multiply 2008 by 604. 2008 

604 



8032 
12048 

1212832 

43. Multiply 8624 by 108. 

44. Multiply 340824 by 909. 

45. Multiply 5678902 by 770901. 

46. What will 412 hogsheads of molasses cost, at 31 doUars 
perhhd.? Ans. 12772 dollars. 

QucMTioKB.— 19. When the multiplier is 10, 100, 1000, &C., how may yoa proeeedf 
90. When there are dphen at the right hand of the multiplier ancl malupUcaiidT 
9L How do you proceied when there are ciphers between the Blgniflcant flguresT 
23; What are rigniflcant figures? 



96 SXSBCISBS nr MULXIPUCATIOlf . 

47. What number la that of which 8, 0, 11, are factors ? 

An8. 792. 

48. If 80 men dig a canal in 94 days, how man^r men could 
dig the same in one day? Am, 7520. 

49. How many shillmgs ought 7520 men to receive for one 
day's work, at 5 shillings each per day ? Ans. 37600. 

50. A merchant bought 28 boxes of sugar, each weighmg 
235 lbs., at 8 cents per lb. How many cents did they cost ? 

Ans, 52640. 

51. How many shillings wfll 89 cords of wood cost, at 15 
shillings per cord ? Ans. 1335. 

52. A merchant bought 15 pieces of cloth, each piece con- 
taining 27 yairds, at 7 dollars per yard. How much did he 
pay for the whole ? Ans, 2835 dollars. 

53. If a ship sail 12 miles per hour, how fur will she sail in 
12 days? Ans. 3456 miles. 

54. If ar man hoe 3 rows of com, 28 hills each, in 1 hour, 
how many hills will he hoe in 12 days, working 8 hours in a 
day? Ans, 8064. 

55. What will 50 firkins of butter cost, weighing 54 lbs. 
each, at 14 cents per lb. ? Ans, 37800. 

56. A man has 9 piles of wood, 16 cords in a pile. What 
is it worth at 7 dollars per cord? Ans, 1008 dollars. 

Art* 31* — ^When the multiplier is 9, or any numb^ of 9's. 

RULE. 

Annex as manj/ ciphers to the multiplicand tu there are 9*s 
in the multiplier, andjrom it subtract the ^ven multiplicami. 

EXAMPLES. 

57. Multiply 162 by 9. 

Operation 1st. Operation 2d, 

1620 162 

162 9 

Ans, 1458 1458 Ans. 

The reason of this process is evident ; annexing a dpher to 
the multiplicand, multiplies it by 10, which is repeating it once 
more than is required. 

QimiTiovi.— S3. How do yon proceed when the multiplier is 9? 94. How it tiili 
oplained Y SS. How is Multiplication proved ? 
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0& tlie same pmciple we may nniMpty by 8, by axmexkig • 
cipher, and subtracting twice the multipUcand ; or by 98, by 
annoying two ciphers, and mbtractin^ twice the multiplicand. 

58. Multiply 3452 by 99. 

59. Multiply 46784 by 999. 

60. Multiply 676213 by 98. 

Art* 32* — ^To multiply by any number between 10 and 20. 

RULE. 

Annex a cipher to the multiplicand, which is to multiply U 
h^ 10, and to this result add theprodtict of ike given multipli' 
cand into the right-hand figure of the multiplier j their sum 
vnll he the answer required. 



EXAMPLES. 

61- Multiply 562 by 11. 



62. Multiply 789 by 12. 



63. Multiply 843 by 19. 



OperaiMm. 
5620 
562 

6182 Ans. 

Operation, 
7890 
1678 

9468 AnM. 

Operation. 
8430 

7587 . 

16017 Ans. 



DIVISION. 

Art* 88* — ^1. John has 5 oranges mren. him. He keeps one 
himself, and divides the others equaUy between his two sisters. 
How many did each receive ? 

2. Samuel divided 9 walnuts equally between three boys. 
How many did each receive ? 

3. James's father gave him 8 butternuts to divide equally 
between himself and his three brothers. How many did each 
receive ? 



S8 DIVISIOV. 

4. If Harriet gave 24 cents for 6 pictures, what did she pay 
f or 1 ? 

5. Mary divided 36 cents equally between 6 poor children. 
What did each receive ? 

6. If 8 yards of cloth cost 56 cents, what did one cost ? 

7. How many yards of broadcloth can be bought for 72 
dollars, at the rate of 8 dollars per yard ? 

8. How many bushels of apples can be bought for 100 
cents, at 25 cents per bushel ? 

9. How many barrels of flouK may be bought for 77 dollars^ 
at 7 dollars per barrel ? 

10. In how many hours will a man travcx 48 miles, at the 
rate of 4 miles per hour ? 

11. Eighty cords of wood are piled in 8 different piles. How 
many cords in each pile ? 

12. A farmer sold wool to the amount of 81 dollars, for 
shillings a fleece. How many fleeces did he sell ? 

13. How many thousands of boards may be bought for 144 
dollars, at 12 dollars per thousand? 

14. How many books may be bought for 84 cents, at 7 
cents apiece ? 

16. If 16 apples be divided equally between 4 boys, how 
many does each receive ? 

It is evident, that as many times as 4 is contained in 16, or, 
as many times as it can be subtracted from it, so many apples 
each boy will receive. 

Operation 
16 
JL 

12 

8 

^ We find, by trial, that 4 is contained in 16 four 
4 times, which is the nimiber of apples each boy is to 
4 receive. 

"o 

16. If 4 boys receive 4 apples each, how many do they all 
receive ? 

It is plain that 4 boys will receive 4 times as many as one ; 
therefore, if one boy receive 4 apples, 4 boys will receive 
4x4=16. 



DIVISION. THE SUBJECT ILLUSTRATED. 30 

Art* 34« — From the foregoing we deriye the following defi* 
nitions : 

1. Division is a concise method of performxng many sub- 
iractionSf or, the reverse of Multiplication. 

2. Division consists in finding how many times one number 
contains another. 

As in Multiplication two numbers are required to perform 
the operation, so in Division. The number to be divided is 
called the Dividend ; the number by which you divide is called 
the Divisor, The Dividend is to be regarded as the product 
of two factors, of which the Divisor is one, and the other is 
sought, which is the Quotient after division. The Divisor and 
Quotient multiplied together produce the Dividend. Thus, it 
appears that Division and Multiplication mutually prove each 
other. 

Ob8. — AU questions in Division may be performed by Subtraction • 
but all questions in Subtraction cannot be perrormed by Divisioa — ^When 
a number is to be divided into equal parts, the operation may be per- 
formed by Division. 

Art* 35 • — WTien the Divisor is not greater than 12, the 
process of operation may be carried on in the mind, and the 
Quotient only he ioritten down. This process is called 

SHORT DIVISION. 

17. If 336 dollars be divided equally among 3 men, how 
many dollars will each receive ? 

Illustration. — To subtract 3 from 336 as many times as 
would be necessary to give each man his share, would be long 
and tedious; but, by Short Division the operation becomes 
simple : 336 is 3 hundreds, 3 tens, and 6 units. It will be 
perceived, that if 300 be divided into 3 equal parts, one of 
these parts will be 100 ; and 3 tens divided m Hke manner be- 
come 1 ten ; and 6 units divided by 3 become 2 units. The 
answer, then, is 1 hundred, 1 ten, and 2 units, or 112. 

Operation. 
300 divided by 3 gives 100, 30 di- 300-i-3=100 

vided by 3 gives 10, and 6 di- 30-h3= 10 

vided by 3 gives 2 : Then, 6h-3= 2 

100 + 10 + 2 = 112 Ans. 336-^3 = 112 Ans. 

QuKsnoNS.— 1. What is Division ? 2. How many numbers are required to perform 
the qperalion ? 3. What ore they called ? 4. How is the dividend to be regarded t 
5. What are the two factors, which, multiplied together, will produoe the dlTideodT 
0. How is Division proved? 
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Or thus: 3)3+3+6 



1+1+2=112 Jiw. . 
By carrying on the process partly in the mind, the (^yeratioa 
may be made still shorter, thus : 

3)886 Proof. 

112 Am. 112X3=336 

18. K 4 shares of bank stock cost 456 dollars, what will 1 
share cost? 4)456 

114 Am. 
We first set down the number to be divided, or the dividend; 
at the left of this numb^, place the number by wfafoh we di- 
vide, or the divisor. Takii^ the first left-hand figure, or hun- 
dreds, we find how many times the divisor is contained in it. 
The number of times, or 1, we place directly under the divided 
figure. We next divide the tens of the dividend : 4 is ccm- 
tained in 5 once, and 1 ten over, which also must be divided. 
If this ten be added ^ to the unit, it will make 1 ten and 6 
units— equal to 16 units : 4, th^i, is ccmtained in 16, four 
times, which we place in the column of units ; and in 456, 114 
times. 

19. Six brothers received a legacy of 1512 dollars. Whal 
was ih& share of each ? 6)1512 

252 Am. 

In this question the divisor is not contained in the fir^ left- 
hand figure of the dividend. We, therefore, t£^ke the next 
figure, 5, which with the 1 makes 15 hundred ; 6 is contained 
in 1500, 200 times, and 30 tens, or 300 over. The 3 added 
to the 1 ten in the next column, is 31 tens ; 6 is contained in 
31, five times, or in 31 tens, 50 times and 1 ten over, which, 
with the two units, makes 12 units : this, divided by 6« is 2 
units. The answer, then, is 200+50+2=252. 

From the foregcang, we derive the following 

RULE. 

WriU the divisor at the left-hand of the dividend, with a line 
dravffi between them. 



Qoscnoiis.— 7. How la the prooe« partly carried on in Short Diviaioii t & When 
4o you work bySbort DivUoDT 9. Whaliathe method of prooedune In Uie IStt 
questioiiT 



EXEBCI8ES IN DIVISION. 41 

Find haw m&ny times the divisor is contained in (he first Irft" 
hand fiffure or figures of the dividend, setting the result directly 
under the divided figure or figures. The remainder, if there be 
any, carry to the next figure, calling it so many tens. 

Find how many times the divisor is contained in this dividend, 
and set it doton as before; and so continue to do until the 
figures in the dividend are all divided, 

EXERCISES. 

Art. 36. — 1. Paid 150 dollars for six tons of hay. How 
much was it a ton ? Ans, 25 dollars. 

2. In a certain town there are 1280 inhabitants. Tlie 
average number in each family is 8. How many families are 
there ? Ans, 160. 

3. How many yards of cloth can be bought for 1155 dollars, 
at 7 dollars per yard ? Ans. 165. 

4. If a man labor one month for 12 dollars, how many 
months will he labor for 1008 dollars ? and how many years, 
allowing 12 months to a year ? 

Ans. 84 months — *! years. 
Art. 37. — When the divisor is a composite numher, and 
greater than 12. 

1. If 15 horses consume 2550 bushels of oats in one year, 
how many will one horse consume ? 

It will be seen that 15 is a composite number, produced by 
the multiplication of 5 and 3, thus: 5X3 = 15. As Division 
is the reverse of Multiplication, it is evi- Operation. 
dent that when the divisor is a composite 5)2550 
nmnber, we may divide, first, by one of 3)510 

the component parts, and that quotient by ""Tto" >4«» 

the other. For example : Suppose 30 
apples to be divided equally between 15 boys. In the first 
place, we divide the whole number by 5. If there were only 
5 boys, they would receive 6 apples each ; but as there are 3 
times 5 boys, they can have only one-third as many as 5 boys 
woidd have. 

2. How many days would it take a man to travel from 
Boston to New York, travelling at the rate of 30 miles a day, 
the distance being 240 miles ? Atis. 8 days. 

Qun-noMs.— 10. What is the rale for Short Division ? 11. When the diTisor la a 
eompdaite namber, how may you proceed? 13. What is the lint step in the lat 
fizample ? Second step ? 

i* 
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3. If a horee traTel 2184 miles in 42 days, how many miles 
will he travel in one day ? Ans. 52 miles. 

4. If 112 barrels of flour cost B72 dollars, what will I 
barrel cost ? Ans, 6 dollars. 

Art* 38« — When the divisor is not a composite number, and 
is greater than 12. 

1. K 2624 bushels of com be divided equally among 41 
men, how many bushels wiU each receive ? 

As 41 is greater than 12, and not a composite number, the 
operation must be performed by the whole divisor at once. 
This process is called 

LONG division; 

Setting down the numbers as before ^i\2f{2^(8l 
directed, and taking 41 for the divisor, we ^^ .« ^ 

find that it is not contained in the Ist 

figure, nor in the 1st and 2d tak^i to- ^^^ 

f ether, but it is contained in the first three ^^^ 

gures, 6 times; that is^ 41 is contmed in 262 tens, 60 
times and something over. To find what this remainder is, 
we find the product of 6 times 41, which we place under 
the three figures employed in the dividend, and, subtracting 
it therefrom, we find the remainder to be 16, which is 16 tens. 
We next bring down the 4 units of the dividend, and place 
them at the right hand of the 16 tens, which make 164 to bo 
divided by 41, which is contained in it 4 times. The answei^ 
then, is 64. 

By examining the work of the last question, it will be seen, 
that it is the same as Short Division, only that the operation is 
all set down, instead of being carried on in the mind. For 
example— -divide 868 by 7, Long Division. 

Operation, 

7)868(124 

7 




28 
28 



By Short Division, we say, *I in 8, once, and 1 over 5 *l in 
16, twice, and 2 over ; 7 in 28, 4 times, and no remainder. 
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In Long Division, we say, 7 in 8 once, and place 1 for the first 
fignre in the quotient ; we then multiply 7 by this quotient fig- 
ure, and place the result under the 8, and subtracting it we find 
the diflFerence to be 1, to which we bring down the next figure 
for a new dividend, and proceed as before. 

From the preceding explanations is deduced the following 

RULE. 

Place the divisor at the left hand of the dividend. Draw a 
line at the right and left of the dividend, and take as many fig^ 
ures of the dividend as will contain the divisor one or more 
times. Place the number of times at the right hand cf the divi- 
dend, for the first figure cf the quotient. Multiply the divisor 
by this quotient figure, and place the result under the divided 
figures ; find ike difference between them, by subtraction, and to 
this difference bring down the next figure of the dividend, and 
divide as before ; so continue to do until all the figures of the 
dividend are brought down. Should it be necessary to bring 
down more than one figure to contain the divisor, a cipher must 
ie annexed to the quotient, 

Obel — -The number of figures of the dividend we assume at any one 
iep is a matter of conyenience. 

EXERCISES. 

Art* 39« — 2. A man raised 6996 bushels of potatoes on 33 
acres How many did he raise per acre? 

Ans. 212 bushels. 

3. How many years in 32485 days, if 365 days make a 
year? Ans. 89 years. 

4. A legacy of 15808 dollars was left to a certain number 
of men, giving them 832 dollars each. How many men were 
there? Ans. 19 men. 

6. How many pounds in 11520 farthings, there bemg 960 
farthings in one pound? Ans. 12 poimds. 

6. How many hogsheads in 49896 pints, if 504 pints make 
one hogshead ? Ans. 99 hogsheads. 

7, There are 8 furlongs in one mile. How many miles in 
123 furlongs ? Operation. 

8)123 

15| Ans. 



QuxflTioNfl.— 13. What is the diflbreoce between Long and Short DiriskmT 14 
Role for Long Division T 



44 EXB&0I8ES IN LONG DIVI8ION. 

Obs. — ^For the illiistrations of this and Uie foUoiniig qaestiODs, 86e 
^aeHoru. 

By dividing 123 by 8, we find the quotient to be 15 miles, 

and there is a remainder of 3 furlongs. As it takes 8 furlongs 

to make a mile, it is evident that 1 furlong is •}- of a mile, and 

3 furlongs are f of a mile, and 8 furlongs are |-, equal one 

mile. The answer, then, is 15 miles and |^, which we place at 

the right of the quotient. We have, thpn, when there is a re^ 

mainder in division, this 

RULE. 

Place it at tlie right hand of the quotient^ as the numerator 
qfajraction, and under it place the divisor, as a denominator, 

A number like this is called a mixed number: thus, 15f is 
a mixed number. To prove this last question, we multiply the 
quotient into the divisor, and add to the product the numera- 
tor of the fraction, or the remainder, thus : 

8 
123 
That the nemainder, as the numerator of a fraction, is a part 
of the quotient, will appear from the following : 

120-1-3 is the whole dividend; 8, the divisor, is contained 
in 120 units 15 times ; it is also contained in three units f of a 
time. Since, therefore, 120-^3 is the whole dividend, it fol- 
lows that 15-|-|- is the whole quotient. 

8. What is the quotient of 1832 divided by 16? 

Ans. 114^. 

9. There are 320 rods in a mile. How many miles in 66327 
rods? Ans, 201^^. 

10. How many miles from Boston to Providence, the dis- 
tance being 12800 rods ? Ans. 40 miles. 

11. If 10 shares m a factory be worth 2220 dollars, what 
is one share worth ? 

/iv>^^y.-xv« We have seen, that annexin? a cipher 

Uperation, , i. • xi. ° w i • 

10^22210 ^^y ^^"'^"^^ ^^ ^"® same as multiplymg 

— I L by 10. To remove a cipher, therefore, 

222 Ans. from the right of any number, is dividing 

QuKSTiONB.— 15. When there is a remainder, after dividing, what is to be done wiUi 
It? 16. How do you know it is apart of the quotient? Illustrate. 17. What is a 
number like 15| called? 18. When there are ciphers at the right hand' of the divisor, 
bow mav you proceed? 19. How must the figures cut off flx>m the right hand of the 
dividend be placed T 
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^t number by 10. To remove a cipher from divisor and 
dividend, is dividing both by 10. Therefore, 

Art. 40* — When the divisor is 10, 100, 1000, or 1, with 
any number of ciphers, we have the following 

RULE. 

Out off those ciphers from the divisor, and a corresponding 
number of figures from the right of the dividend. The figures 
on the left toill he the quotient, and those on the right, a re- 
mainder, 

12. Divide 18986421 by 10000. 

>j^ .. In this example, the divisor is not 

TinAnnVi1)OQi«>ioi ^ factor of the whole dividend, but 
1|0000)1898|6421 ^^ ^ ^^^ ^^^^ ^^^^^^ ^^j ^^^^ 

Ans, 1898,6421 18980000, but is not contained m 
6421. The quotient, therefore, is 1898, and 6421 units are 
left undivided, which are a remainder. 

13. Divide 3330 by 30. 

Operation 1st. - Operation 2d, 

30)3330(111 Ans. 3| 0)333[0 

^Q Ans. Ill 

^^ In Operation 1st we reject a factor from 

^Q the dividend equal to the whole divisor; 

30 but the dividend may be separated into the 

30 the factors 3, 10, and 111 ; 3 and 10 are 

also factors of the divisor. By cutting off 

the cipher from the dividend, the process of dividmg by 10 is 

performed. — Operation 2d. We have now only to divide by 3, 

the other factor of the divisor, and the factor 3 is rejected 

from the dividend. The remaining factor, 111, is the quotient, 

14. Divide 342871 by 7000. 

f\ f In this example, cutting off three fig- 

'TinnfAQAo^iQ'rT ^^ ^^^^ *^® dividend is dividing by 
7|000j342[871 ^^^^. ^^^^ -^ Contained m 342,000, 

48,6871 three hundred and forty-two times, and 
there is a remainder of 871 units. 7 is contained in 342, forty- 
eight times, and 6 remsdn, which is 6000, because it was taken 
from the place of thousands, and therefore must be prefixed to 
the first remainder. 

Proof 48 X 7000+6000+871 =342871. 



4M OAHCMXINO OPBRATIOir. 

Arti 111-— To divide bj any number whose rigbt-band fig^ 
ores are ciphers. 

RULE. 
Cut off" the ciphers, and figures of the dividend, as- hefore. 
directed, and divide the remaining figures of the dividend by tlu 
remaining figures of the divisor. To the right hand of the re- 
mainder bring down the figures cut off from the dividend, 

1$. What is the quotient of 421998 divided by 8400 ? 

16. What is the quotient of 406224 divided by 9600 ? 

17. What is the quotient of 7864234 divided by 67200? 

ilrtt 42* — From the foregomg it is manifest, that in the pro- 
cess of division, a factor is rejected from the dividend equal to 
the divisor. Upon the same principle — If equal foLctors be re- 
jected from divisor and dividend, the value of the quotient will 
not be altered. 

18. Divide 16 by 8. Operat ion Ist. 

8 )16= $ X 2-^=2 Jns. 

2 Ans, 

For convenience' sake, we will draw the line between divisor 
and dividend straight instead of curved, and write the factors 
one over the other, those of the dividend on the right, and 
those of the divisor on the left, and draw a line through those 
factors which are rejected or cancelled. Thus :- 

Operation 2d, 
2 4=2 Ans. 



The dividend, 16, is resolved into the factors 4 and 4 ; and 
8, the divisor, into the factors 4 and 2. If we strike out the 
factor 4 from each, we have 4-r-2=2, as before. Agaui, we 
may separate the dividend into the factors 4, 2, and 2, and 
sti^e out the factors 4 and 2 from each side of the line. Hhis : 
Operation 3d, It is evident, since to reject equal fiactors 
4 4 from divisor and dividend does not affect the 

1 1 quotient, that to multiply divisor and dividend 

2 Ans, by the same quantity would not affect the quo- 
tient If 16 contain 8 twice, the double of 16 would contaiB 

the double of 8 twice, 16x24-8X2=2 answer. 

QuBflTioHfl.— 90. In the prooen of divirion, what fiictor is rejected from the dividend. 
SI. What effect upon the quotient lias rqjecting eq^al ftcton th>m diviaor and- divi- 
dandf 



CANCEJLUXO OPSRATIONB. 
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Thfe expresfflOQ: i» read, The product of 10 into 2, divided by 
the product of 8 into 2» equals 2. 

0fi8.1^Let the scliolar now be called upon to Olustmte, by a Tariety of 
exajoD^les, the principle employed in diTkion, in the fiiUowing mnnnffi 
iakii^ the aboye question : — 

Teacher, What ao you infer firom the procesa in cMperation Isi I Schoimr. 
Thai in the process of division we reject from the oiyidend a factor equal 

(o the divisor. T. What do you infer from the process in operation 2dt 

£L That ta reject equ^ factors from divisor and oividend does not a&ct 

the quotient 2! What frxun operation 3d 9 & The same aa froia 

operation Ist 

In the following questions let the student be required to 
separate divisor and dividend into their prime factors, and 
write them down, as before directed. Then let him reject an 
equal factor from each, and perform the operation with the 
remaining ; then let him reject another, and perform the oper- 
ation with the remaining, and so on imtil all the factors of the 
divisor are rejected. 

3. Divide 72 by 12. 

72-r-12="2XiSX3x2x3-r2x2x3=6 Jns. 
Or thus : 

Operation l$i. Operation 2d^ Operation 3d. 



% 
2 



6 



2 
3 
2 
3_ 

36=6 Am. 



t 



t 



3 
2 
3 

18=6 Am. 



% 
% 
% 
2 
3 

6 Am, 



Obb. &— Bi the ibHowing questions^ let the teacher proceed thu&: 

Teacher, What are the factors of 84 ? Scholar. 1 and 12. T. Which 

is prime 9 8, 7. T, Write it on the right of the line. — ^What are the 

fiKtors of 12 ? 8. 2 and 6. T. Which is prime? 8. 2. T. Write 

it wider the 7. — What are the factors of 6 9 8. 3 and 2. T. Are they 

prime ? 8. They are.— 7! Write them down^ 



i. Divide 84 by 21. 
6. Divide 108 by 18. 

6. Divide 112 by 28. 

7. Divide 224 by 56. 

8. Divide 336 by 16. 
». Divide 96 by 8. 



An$, 4. 
Ans. 6. 
Ans. 4. 
Ans, 4. 
Ans. 21. 
§6-r-8=:12 Ans, 



In solving this question,, into what £eu;tors must the dividend 
be separated ? Ans, 8 and 12. 



48 IliLUBTRATIONS. 

How do you ksow ? Ans, Because 8, the divisor, is one 
factor, and therefore 12 must be the other; for 12 x 8=96. 

10. Divide 72 by 6. V2y-6==12 Ans. 
Into what factors is the dividend separated in this example ? 

Ans. 6 and 12. 

Why not 8 and 9 ? They are also factors of 72. — Ans. Be- 
cause neither is like the divisor. 

Let the teacher propose similar inquiries in regard to the 
following exercises : 

11. Divide 84 by 12. 

12. Divide 108 by 9. 

13. Divide 121 by 11. 

14. Divide 132 by 12. 

Let the student read the following forms of implying divi- 
sion, and write others similar : 

' 16-r-8=2 66-r-7=8 

24 ^ 12|60=6 

6)36=6 9 

8|48=6 12)84=7 

Obs. S.~For the reading of the following forms, see Art 48. 

Art* 43« — Illustration of general principles, — ^What effect up- 

- g _^ jv _ ft on the quotient has multiplying the dividend ? 

■ "" What effect upon the quotient has multi- 

16x2-r-8=4 plying t^c divisor ? 

What would be the effect of multiplying 

16-^8x2=1 both divisor and dividend ? Illustrate. 

What effect upon the quotient has dividing 

16-j-2-f-8=l the dividend ? 

What effect upon the quotient has dividing 

16-4-8-^2=4 the divisor? 

What effect upon the quotient has dividing 
both the dividend and divisor ? Illustrate. 

Art* 44* — ^From the foregoing illustrations, the following 
principles are manifest. The larger the dividend, with a given 
divisor, the larger the quotient ; and the less the dividend, with 
a given divisor, the less the quotient. Therefore, To multiply 
the dividend is the same as to multiply the quotient, and to 
divide the dividend is the same as to divide the quotient. To 
divide the divisor is the same as to multiply the dividend, and to 
multiply the divisor is the same as to divide the dividend. 
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MULTIPLICATION. 

Art. 45.— 1. What will 1674 
ynrd& of cloth cost, at 12 dollars 
per yard ? 

3. How many mches m 56541 
feet? 

5. If a man travel 38 miles in 
t day, how many will he travel in 
16 days ? 

7. If 60 minntes make 1 hour, 
how many minutes in 13070026 
hours? 

9. How many hours in 336 
days? 

11. The quotient of two num- 
bers is 46 ; the divisor 14 ; what 
IS the dividend ? 

13. The quotient of two num- 
bers is 72 ; the divisor 84 ; what 
is the dividend ? 

15. How many pounds of flour 
may be put into 640 barrels, each 
containing 196 pounds ? 

17. What will 24 oxen cost, at 
46 dollars each ? 

19. If a carriage wheel turn 
round 340 times in a mile, how 
many times will it turn in going 
from Boston to New York, it 
being 240 miles ? 

21. If 33 men do a piece of 
work in 24 days, in what time 
will 1 man do it? 

23. In 7894 feet, how many 
barley-corns ? 



DIVISION. 

Art. 46.-2. If 1574 yards 
of cloth cost 18888 dollars, what 
will 1 yard cost ? 

4. How many feet in 678492 
inches, if 12 inches make 1 foot? 

6. If a man travel 608 miles in 
16 days, how many will he travel 
in 1 day ? 

8. In 784201560 minutes, how 
many hours ? 

10. In 8064 hours, how many 
days? 

12. The product of two num* 
bers is 644 ; the multiplier 14 ? 
what is the multiplicand? 

14. The product of two num- 
bers is 6048 ; the multiplicand 84 ; 
what is the multiplier ? 

16. A man has 125440 pounds 
of flour to be put into barrels, 
containing 196 pounds each. 
How many barrels must he have ? 

18. If 24 oxen cost 1104 dol- 
lars, what do they cost apiece ? 

20. If a carriage wheel turn 
round 81600 times between Bos- 
ton and New York, and turn 340 
times in a mile, what is the dis- 
tance? 

22. If 1 man do a piece of 
work in 792 days, in what time 
will 33 men do it ? 

24. How many feet in 284184 
barley-corns ? 



MULTIPLICATION AND DITISION, BY CANCJELLING. 

Art. 47. — ^The operation of questions, involving Multiplica- 
tion and Division, may be greatly abridged by the following 

RULE. 
I. Draw a perpendicular line, and place dividends and num- 
bers to be multiplied for dividends, on the tight, and divisors on 
the left hand, 

6 



50 EXERCISES IN CANCELLING. 

Obb. 1. — ^The perpendicular line is the same as the curve line in Din- 
noD, separating divisors from dividends. 

II. If there he two equal numbers on each side of the line, 
cross them out, and omit them in the operation. 

Thus : Multiply 8 by 9, and divide by 8. 

Operation, As 8 is found on both sides of the line, cross 

$ them both, and 9, remaining on the right, is the 

9 Ans. answer. 



t 



The principle upon which this Rule proceeds is that of 
cancelling, or rejecting equal factors from dividends and divi- 
sors. Thus, taking the above example, 8 and 9 are the factors 
of 72 : 8 X 9=72. The quotient of 72 divided by 8, is 9, one 
of its factors ; the other factor, 8, equal to the divisor, is re- 
jected. 

III. If a number on one side of the line will divide a num- 
ber onJhe other side, without a remainder, erase both numbers, 
and substitute for the larger the number of times it contains the 
smaller. Multiply the remainders together, on the right, for a 
dividend, and the remainders on the left, for a divisor. 

Thus : Multiply 6 by 3, and divide by 2. 

* ^ In this example the divisor, 2, is not the same 

£_ as either figure of the dividend, but it is a fact<ir 

9 Ans. of one of them, 2x3=6. We may, therefore, 
cross 2 and 6, since the divisor, 2, cancels one of the factors 
of 6, the dividend, and write 3, the other factor, against 6 as 
the quotient. The remainders on the right multiply together, 
3x3=9, and 18-f-2=9, the answer, as before. 

When there is no remainder on either side of the line, and 
the numbers are ^11 cancelled, the answer is 1 : that is, the 
righi-hand side contains the left-hand, once. 

Obs. 2. — A stroke drawn through any number denotes its being can- 
celled; and any number which takes its place may be set alongside 
of it 

3. Multiply 8 by 5, and divide the product by 3 ; multiply 
the quotient by 18, and divide the product by 9 ; multiply 
again by 9, and divide the product by 6 ; multiply the quo- 

QuBSTiONS.— 1. Wlifit is the rule for Multiplication and Division by cancelling? 
S. First, second, and third steps? 3. Is the answer affected by striking out 
equals on each side of the line ? 4. Why not ? 5. What is done with remaindera? 
9. When there is no number left on either side of the line, what is the answer ? 
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facnt by 24, and divide the product by 12 ; multiply the quo- 
tient by 2, and divide the product by 4. 
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Or thus: 




8X6=40 
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40 Ans. 

ELaving stated the question, according to the foregoing Rule, 
we proceed to cancel, or cross equals on each side of the per- 
pendicular line. In the first place, 9 is found on each side of 
the line. We therefore cross them both ; for 9 is contained in 
9 once, and multiplying any number by 1 does not alter its 
value. Secondly : 3 and 6, on the left hand of the hne, mul- 
tipUed together make 18 — equal to 18, on the right hand of 
the line, which may be crossed out. Again : 4 and 12, on the 
left, multiplied together, are 48, equal to the numbers 2 and 
24 on the right multiphed together, and may be crossed out. 
The numbers now are all cancelled, except the 5 and 8, on the 
right, which, multiplied together, give 40, the answer. 

4. A boy gathered 16 nuts under each of 4 trees, and divi- 
ded them equally between himsdf and 7 schoolmates. How 
many did each receive ? 

In this example, it is evident, that had 
the boy gathered but 16 nuts, there would 
have been but 2 apiece ; but as he gath- 
ered the same number under each tree, the 
8 Ans, ig must be multiplied by 4 ; and as there 

were 8 to share them, the product of 16 multiplied by 4 must 
be divided by 8. 

5. Multiply 20 by 6, and divide by 6 ; multiply by 7 and 
divide by 14 ; multiply this again by 6, and divide by 10, and 
multiply by 12. Ans. 60. 

6. Multiply 120 by 40, divide by 400, multiply by 20, di- 
vide by 30, multiply by 250, divide by 60, multiply by 300, 
divide by 500, and give the answer. Ar^. 24. 



$ 



Operation, 
10 2 
4X2=8 



QnsBTioN.— 7. Gire the reason for placing 16 and 4, in Example 4, on the right of 
lh« line, and 8 on the lef L 
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SUPPLEMENT 

TO THE FOUR 7UNDAMEVTAL BULBS OF ARITHMETIO, VIZ! 

ADDITION, SUBTRACTION, MULTIPLICATION, AND 

DIVISION. 

EXERCISES. 

1. A man purchased a farm for 6720 dollars ; sold it for 
199 dollars more than he gave. For how much did he sell it ? 

Ans, 6919 dollars. 

2. Suppose a tree broken by the wind 39 feet from the 
groimd, and the part broken off to be 56 feet in length. How 
nigh was the tree ? Ans, 96 feet. 

3. A merchant having 784 bushels of salt, sold 99 bushels. 
How many had he left ? Ans. 686 bushels. 

4. A man left his estate, valued at 8956 dollars, to his wife 
and daughters, giving his wife 4688 dollars. How much did 
the daughters receive? Ans, 4268 dollars. 

' 6. Sir Isaac Newton was bom in the year 1642, and died 
in the year 1727. What was his age ? Ans. 85 years. 

6. The greater of two numbers is 624 ; their difference is 
89. What is the less number ? Ans, 536. 

7. What will 68 yards of broadcloth cost, at 4 dollars per 
yard ? Ans. 232 dollars. 

8. Bought 122 bushels of wheat, at 2 dollars a bushel ; 
8 oxen for 27 dollars each; 4 cows, 16 dollars each, 'and a 
wagon for 60 dollars. How much was paid for the whole, 
and how much more for the wheat and oxen than for the cows 
and wa^fon ? ' a \ 584. 

^«'- i 336. 

9. The factors of a certain number are the difference be- 
tween 1632 and 1700, and between 94 and 6 dozen. What 
IS that number ? Ans, 2312. 

10. How many barrels of flour may be bought for 6721 dol- 
lars, at 13 dollars per barrel? Ans, 517 barrels. 

11. Paid 57600 cents for eggs, paymg at the rate of 12 
cents a dozen. How many dozen did I buy ? 

Ans. 4800 dozen. 

12. What will 168 firkins of butter cost, at 29 dollars a 
firkin? ^n«. 4872 dollars. 
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13. A man bought at vendue the following articles, viz. :— 
A colt for 18 dollars ; a horse for four times as much as the 
colt ; a wagon for 8 dollars less than the cost of the horse ; 
4 cows for 4 dollars more than the cost of the wagon ; 12 
sheep, at 3 dollars each ; a plough for 5 dollars ; a ton of hay 
for 16 dollars ; and a pair of oxen for four times the cost of 
the hay. Now, supposing he sells the whole for 527 dollars, 
how much does he gain ; and if with the gain he pays 4 men, 
to whom he is in debt, equal sums, what does each receive ? 

Ans. 46 dollars. 

14. How many square feet m a board 12 feet long, and 2 
feet wide ? 

It is evident that a board 12 feet long and 1 foot wide would 
contain 12 square feet ; then a board of the same length and 
2 feet in width would contain twice as many feet. The answer, 
then, is 12X2=24 feet. 

15. How many feet in length is a board which contains 24 
square feet, and is 2 feet in width ? Ans. 12 feet. 

It is evident that this question is the reverse of the prece- 
ding. Then, 24-1-2=12. 

16. How many square feet of boards in a log which will 
make 26 boards, 15 feet in length and 3 feet in width? 

Ans. 1170. 

17. How many square feet will it take for the floor of a hall, 
40 feet long, 22 in width, allowing 24 feet for waste? 

Ans. 904 feet. 

18. What is the width of a house which is 42 feet long, and 
the length and width multipUed make 1260 feet ? 

Ans. 30 feet. 

19. Supposing it take 60 yards of carpeting to cover the 
floor of a room 15 feet in width, what is the length of the 
room, and how much will be the cost of the carpeting, at 1 
dollar 50 cents per yard? j J 12 yds. in length. 

• {9000 cents. 

20. How much money will a man lay up in a year of 52 
weeks, if he lay up 25 cents a day, Sundays excepted ? 

Ans. 7800 cents. 

21. What is the diflerence between 7 times 35, and 7 times 
6 and 30 ? Ans. 180. 

22. How many days, months and years will a man be in 
travelling around the globe, it being 25000 miles, at the rate 
of 6 miles per hour, 10 hours in a day ? 

6* 
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23. The less of two numbers is 432 ; the difference between 
them is 176. What is the greater ? Am, 607. 

24. The remainder of a sum in Division is 423 ; the quo- 
tient 423 ; the divisor is the sum of both and 19 more. What, 
then, was the number-to be divided? Ans, 366318. 

25. What number, multiplied by 72084, will produce 
6190048? Arts. 72. 

26. The remainder of a sum in Division is 244 ; the quo- 
tient 1269 ; the divisor is twice the sum of the remainder, less 
82. What was the sum divided ? -4>w. 678908. 

27. What is that number, which, being divided by 7, the 
quotient resulting multiplied by 3, that product divided by 5, 
from the quotient 20 be subtracted, to the remainder 30 add- 
ed, and half the sum shall make 35 ? Ans, 700. 

Art* 48* — Exercises in the use of the signs. 

1. Write 9, plus 3, minus 7, plus 4. 

94.3.-7 + 4=:9 Ans, 

2. Write the sum of 9 plus 3, minus the sum of 7 plus 4. 

9+3-7+4=1 Ans. 

3. Write the sum of the products of 8 into 7, and 9 into 4. 

8X7 + 9X4=92 Ans. 

4. Write the product of the sum of 8 and 7 into the sum of 
9 and 4. 8+7x9+4=195 Ans. 

5. Write the difference of the products of 8 into 7, and 9 
mto 4. 8X7 — 9X4=20 Ans. 

6. Write the product of the difference of 8 and 7, and 9 
and 4. 8—7x9—4=5 Am, 

7. Write the sum of the difference of 9 and 3, and 7 and 4. 

9-3 + 7—4=9 Ans. 

8. Write the product of 16 into 2, divided by 8. 

16x2^8=4 Ans. 

9. Write 16 divided by the product of 8 into 2. 

16-i-8x2=l Am. 

10. Write the quotient of 16 divided by 2, divided by 8. 

16T2-T-8=1 Am. 

11. Write 16 divided by the quotient of 8 divided by 2. 

16-^8-r-2=4 Am. . 
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Art* tt^-^Let the scholar write and perform the foUovfing 
questions, as the preceding. 

1. What is the product of the sum of 16 and 12 into the 
sum of 9 and 10 ?- Ans. 532. 

2. What is the sum of the products of Y into 11, and 5 
into 8? Ans, 111. 

3. What is the difference of the products of 9 into 12, and 
7 into 9 ? , Ans. 45. 

4. Divide the sum of 5 and 19, by the sum of 3 and 5. 

Ans. 3. 
6. Divide the product of Y into 10, hj the product of 5 
into 7. Ans. 2. 

6. Divide the product of 8 into 16, by the sum of 9 and 7. . 

Ans. 8. 

7. Divide the sum of 16 and 17, by the product of 4 into 2. 

Ans. 4. 

RATIO, OR RELATION OF NUMBERS. 

Art. 50. — ^The ratio, or relation of one number to another, is 
found by division. It is the quotient arising from dividing one 
number by another. Thus the ratio of 8 to 4 is 2 ; 8-r-4=2. 
The quotient shows that the dividend is twice as large as the 
divisor. Instead, therefore, of the word quotient, we might 
use the word ratio, 

EXAMPLES. 

1. What is the ratio of 25 to 5 ? Operation. 

5)25 

5 Ans. 

2. What is the ratio of 30 to CT ? Ans. 5. 

8. What is the ratio of 66 to 7 ? Ans. 8. 
4. What is the ratio of 144 to 12 ? Ans. 12. 
6. What is the ratio of 6 to 7 ? Ans. i. 
6. What is the ratio of 7 to 8 ? Ans. J-. 

When the dividend is less than the divisor, the ratio is 
expressed by writing the divisor under the dividend. 

Art. 51* — Since no new principle is ever discovered or 
needed in arithmetical operations not embraced in the simple 
rules, it is important that the student should imderstand these 



QuK8TioM.~l. VSliat is ratio? 
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rules, in all their varied applications. New names, and a new 
mode of writmg and solving questions, naturally suggest the 
idea of new pnnciples. Hence the beginner, in Fractions, is 
generally perplexed ; to avoid this, fractions are written, and the 
various operations are explained^ in the following exercises, as 
in whole numbers. 

Operation. The quotient of 2 divided 

1. Divide 2 by 2. 2)2 = 1 Ans. by 2, is a unit, or 1. 

o Ti' 'A M. o o\?^^: The quotient of 1 divided 

2. Dmde 1 by 2. 2)\=\ Ans. ^y 2,1 something less than 

a unit, and is called a fraction, A fraction is, therefore, the result 
of division. The terms of the division, which were dividend and 
divisor, are now the terms of the fraction, and assume the new 
names, " Numerator and Denominator." The scholar will, 
therefore, bear in mind, that numerator is the same as dividend, 
and denominator the same^ as divisor. The fraction -J^, as a 
quotient, expresses the relation of dividend to divisor ; that is, 
it shows that the dividend was half as large as the divisor. 
But it may still be regarded as division implied — ^the numera- 
tor may be considered as a whole number, and the expression 
read, 1 divided by 2. 

3. Multiply J, or 1 divided by 2, by 2. 

Operation. It is evident that twice J, or twice 1 divided 

^1 by 2, is equal to unity, or 1. To multiply the 

t dividend is the same as to divide the divisor. 

1 Ans. Twice 1 divided by 2, is multiplication and divi- 
sion of whole numbers, and requires no new rule. 

4. Divide J, or 1 divided by 2, by 2. 

Operation. To obtain one half of any number, we 

211 divide it by 2. But our dividend is a number 

21 already divided ; the operation, therefore, is a 

^M^=z\Ans. repetition of division, and consequently no new 

rule is necessary. 

6. Multiply f by f . That is, multiply 3 divided by 4, by 
2 divided by 3. 
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Operation, Were it required to multiply 3 by 2, 

2 4|3 we should write 3 and 2 under each 

$\t other as now. But in this example^ 

2|1=4 Ans, *^® numbers to be multiplied are divi- 
ded numbers^ The operation, there- 
fore, involves multiplication and division of whole numbers — 
rules with which the student is already familiar. 

It vnll he perceived that the only difference between muttipli- 
cation of whole numbers by whole numbers, and the multipH- 
cation (^fractions by fractions, is, that in the former case, toe 
have no divisor, in the latter toe have, viz,, the denominators of 
the fractions, 

6. Divide f by J. That is, divide 3 divided by 4, by 2 
divided by 3. 

Operation. Were we required to divide 3 by 2, we 

4 3 should write the 3 and 2 as we have now 

2 3 done,^the 3 in the place of dividends, and 

8|9---li Ans, the 2 in the place of divisors, thus, 2|8. 

But the 3 is already a divided number ; there- 
fore we have another divisor, or a factor to introduce into the 
divisor, written thus, J|'. Illustration, —To multiply divisor is 
the same as to divide dividend. But 2, the divisor, is also a 
divided number. We have, therefore, another factor to intro- 
duce into the dividend, written thus, J||. Illustration, — ^To 

multiply dividend is the same as to divide divisor. 

It will be seen, by this mode of writing fractions, that the nu- 
merators occupy the same position, that whole numbers would 
occupy standing in the place of fractions. Having thus dis- 
posed of the numerators of fractions, it is easy to recollect that 
their denominators are not to occupy the same side of the line. 
The terms of the fraction thus disposed of, we may apply the 
language of whole numbers to the statement ; thus — Divide 3 
by 2 : multiply the quotient by 3, and divide the product by 4. 
Thus it appears that whole numbers may be written as frac- 
tions, and fractions as whole numbers, and the same principle 
of illustration employed. Fractions will hereafter be written 
and illustrated in both forms. 

fc ■ ■■■ ■ I ■ I ■ ■ ■ I I ■■■-■■■ I I I ■ ■■ . ■■^—^^^^■—1 ■ I ■ » . I ■■ I ■ . ■! I ^^I^M^—^— ^ 

QnxsTiOMB.— 2. Wliat is a fraction the result of? 3. Does division always result in 
aftaction? 4. When does it? 5. On division be performed when the dividend Is 
less than the divisor? 6. How, then, does division result in a ftnction ? 7. Whatii 
tlMiTBlue of a fraction 1 
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FRACTIONS. 

Art, 52. — ^A fraction is part of a thing. The word yroc- 
tion is derived from the Latin word frango, which signifies 
to break. When, therefore, any thing is broken into parts, 
those parts are called fractions. If a stick be broken into 
parts, each part becomes a fraction of the whole. 

The method of expressing whole nmnbers has been shown 
in Notation. Thus, tne characters, 1, 2, when written alone 
express their own value ; that is, 1 imit, 2 units, &c. ; but, 
when taken together, they express either 12 or 21. To ex- 
press one half of a unit, or 1, we make use of the same 
figures, thus : -J. The unit is here divided into two parts, and 
one of those parts is here expressed. If a thing be divided 
into two equal parts, these parts are called halves ; if into 
three equal parts, they are called thirds ; if into four, fourths, 
or quarters, &c. The equal parts of a thmg are expressed thus : 

•J- read, one half, or 1 divided by 2 ; . 

J - one third, or 1 divided by 3 ; 

•}• - one fourth, or 1 divided by 4 ; 

^ - two halves, equal 1, or 2 divided by 2 ; 

f - two thirds, or 2 divided by 3 ; 

f - three thirds, equal 1, or 3 divided by 3 ; 

^ - three fourths, or 3 divided by 4 ; 

•J — four fourths, equal 1, or 4 divided by 4. 

From the nature of division. The greater the dividend with 
a given divisor, the greater the quotient, and the less the dividend 
with a given divisor; the less the quotient. If the quotient of 2 
divided by 2, be 1, then the quotient of 1 divided by 2 must 
be one half of 1. Whenever, therefore, the dividend is less 
tlian the divisor, the quotient will be less than a unit. A man 
divides an acre of land into 4 equal parts ; each part is one 
fourth of the whole. The quotient of 1 divided by 4 is one 
fourth, (1^.) It is evident, since 4 will contain 4, one time, that 
1 will contain 4 one fourth of a tune, and 2, two, fourths (J), and 
3, three fourths {^), and 4, four fourths (^), equal to one time. 

When a less number is to be divided by a greater, the divi- 
sion is performed by writing the divisor under the dividend, 
and drawing a line between them. Thus we have, at one 
yiew^ in a fractional expression, the divisor, dividend, and quo- 
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tient. As a quotient, it expresses the ratio of dividend to di- 
visor. The divisor, or figure below the line, is called the de- 
nominator, because it gives name to the parts, or shows into 
how many parts the imit is divided. If the denominator be 2, 
the unit is divided into two parts ; if 3, three parts ; if 4, four 
parts, etc. The figiu'e above the line is called the numerator, 
because it numbers the parts, or shows how many parts are 
contained in the fraction. If the numerator be 2, the fraction 
c<Hitains two parts ; if 3, three parts ; if 4, four parts, etc. A 
fracticHi is also the result of division, when the dividend is 
greater than Xhe divisor, but wiU not contain it without a re- 
mamder. 

Obs. — The idea connected with the numerat<»r and denommator of a 
fraction, may be familiarly illustrated thus : Suppose I have a box of 12 
onmges, lal>elled on the outside, thus : 




Hie number above the line shows how many things are contained in the 
box, and the word below the Une shows what land of thmgs they are. If 
we write, instead of the word '* Oranges," the figure 1, it would wen show 
that the box contained 12 things, or units. Again, should we write the 
numbers, 2, 8, or 4, instead of the word ^* Oranges," they would show, not 
what kind of things were in the box, but into what parts the things were 
divided. Thus : 





EXAMPLE. 

Art. 53* — ^In the question, What is the quotient of 123 di- 
vided by 8? were the question, How many miles in 123 fur- 
longs ? (Art. 39,) 8 would still be the divisor. As 8 furlongs are 
eqimto 1 mile, (8^8=1,) 1 furlong is equal to one eighth of 
a mile, (1-t-8=-J^,) and 2 furlongs to f, and 3 furlongs to |. 
Increasing the numerator is only repeating the units to be di- 
vided ; and as 123 imits are to be divided by 8, we may write 
the whole in the form of a fraction, thus : ^^, The question 
now is. How many miles in 123 eighths of a mile ? The same 
is required as at the first, viz., the quotient of 123 divided by 8. 

QussnoNS.— 1. What are Fractions ? 2. What is their origin? 3. If a thing be dl- 
-vidad into two equal parts, what are those parts called? 4. Into four equal parts? 
fi. To what does the dividing figure give name? 6. How are fractions expressed ? 7. 
What is the figure below the line called ? 8. What is the figure above the line called ? 

What does it show ? 10. What does the denominator show? 11. The numerator? 
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Operation. We find by trial, that 15 is not the exact 

8)123(16 quotient of 123 divided by 8, and 16 wotdd be 

120 too large; therefore, the true quotient is be- 

3* tween those numbers, and must be expressed 

by a fraction. Having divided 120, the 

greatest number of units contained in the dividend of which 

8 is a factor, we have 3 units of the dividend left, as a re- 

mamder, each of which must be divided by 8. l-f-8=-J-, and 

3-T-8=f, which evidently is the fraction required to express 

the exact quotient; for 120+3 equals the dividend, and 

120+3 -i-8=15+f=15|. All questions in Division might 
be written in the form of a fraction, and to all fractional ex- 
pressions the language employed in Si|nple Division might be 

applied, viz : What is the quotient of divided by ? 

Hence it appears — 

1. That the value of a fraction is the quotient of the numer" 
ator divided by the denominator, 

^, If the numerator he less than the denominator, the value 
of the fraction is less than a unit, or 1. 

3. If the numerator be equal to the denominator, the value 
of the fraction is equal to a unit, or 1. 

4. Jf the numerator be greater than the denominator, the value 
of the fraction is greater than a unit, or 1 

DEFINITIONS. 

Art. 54 • — ^Fractions are of two kinds ; Vulgar, or common, 
and Decimal. They differ in the form of expression and mode 
of operation. 

In Decimal Fractions, the unit, or integer, is divided into 
10, 100, 1000, etc., equal parts ; or the denominator is always 
1, with as many ciphers annexed as the numerator has places. 

In Vulgar Fractions, the integer may be divided into any 
number of parts ; and the denominator being always expressed, 
may be any thing but 1 with a cipher or ciphers annexed. 

Vulgar Fractions are either proper, improper, compound, or 
mixed. 

QDK8TioNi.^l2. Fractions are of how many kinds, and what are they ? 13. In what « 
do they diflfer ? 14. How is tlie unit divided in Decimal Fractions ? 15. What is al- 
waro the denominator? 16. In Vulgar Fractions, how is the integer divided? 17. 
What may the denominntor be ? 18. How are Vulgar Fractions subdivided ? 
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1. A Proper Ihictian is one whose numerator is less thsn 
the denominator, as ^, ^> \» etc. 

2. An Improper Fraction is one whose nmnerator is equal 
to, or greater than the denominator, as |, \,\, etc. 

3. A Compound Fraction is a fraction of a fraction, as ^ of 
f of ^, etc. 

4. A Mixed Number is a whole number and fraction written 
together, as 2^, 14^, 15.5, etc. 

5. A Complex Fraction is one which has a fraction either in 
its numerator or denominator, or in both of them, thus : 

H ±. ii J 

8 ' 9}' b\ 5* 

%, A Comm.on Divisor, or Common Measure of two or more 
numbers, is a number which will divide each of them without a 
remainder. 4 is the common measure of J|. 

*l. The Greatest Common Divisor of t^o or more nimibers, 
is the greatest number which will divide those numbers with- 
out a remainder. Thus, 12 is th'e greatest common measure 

8. Two or more fractions are said to have a common denom* 
inator, when the denominator of each is the same. 

9. A Common Multiple of two or more numbers, is a num- 
ber which may be divided by each of those numbers without a 
remainder. 

10. The Least Common Multiple of two or more numbers, 
is the least number which may be divided by those numbers, 
without a remainder. Thus 8 is the least common multiple of 
8, 4, and 2. 

11. A Prime Number is that which can be measm-ed only 
by itself or a unit. 

12. Two numbers are prime to each other when a unit is the 
only number that will measure both of them. Thus, 3 and 5 
are prime to each other. 

13. A Prime Factor of a number is a prime number that 
will measure it ; and all the prime factors of a number are all 

QucsTiONS. — 19. What is a proper Aractloii? 520. An improper finction? 31. A 
tompoimd fraction? 22. A mixed number? 23. What is a mixed ftvction? 34. 
What is a common divisor, or common measure of two numbers? 35. The greatest 
common divisor ? 26. When are fractions said tc have a common denominator ? S7. 
What is meant by a common multiple of two or more numbers? 28. The least ooim- 
non multiple ? 29. What is a prime number ? 30. What is a perfect number ? 31. 
What is meant by the terms of a fraction? 33. When is a fraction said to be in iti 
lowest termaf 

6 



62 SXXRCI8X8 IN FRACnOllS. 

the prime nmnbeis that will measure it. Thtis, 3 » a prime 
factor of 21, and 3 and Y are all the prime factors of 21. 

14. A Ciymjxynent Factor of a number is a composite num- 
ber that will measure it ; and all the component factors of a 
niunber are all the composite numbers that will measure it. 
Thus, 4 is a component factor of 12, and all the component 
factors of 12 are 4, 6, and 12. 

16. An Aliquot Fart of any number, is such a part of it as, 
being taken a certain number of times, will exactly make that 
number. 

16. A Ferfect Number is equal to the sum of all its aliquot 
parts. 

The smallest perfect number is 6, whose aliquot parts are, 
3, 2, 1 ; and 3 -f- 2 -|- 1=^6. The next perfect number is 28, 
the next 496, and the next 8128. Only ten perfect numbers 
are yet known. 

lY. The numerator and denominator of a fraction, taken to- 
gether, are called the terms of the fraction. 

18. A fraction is said to be in its lowest terms, when no 
number greater than 1, or imity, will divide the tenns of the 
fraction without a remainder. 

EXERCISES. 

Art. 55« — 1. If I divide an apple into 8 parts, by what 
fraction will one of those parts be expressed ? 2 of those parts ? 
3, 4, 5, 6, 7, 8 ? Ans. ^ |, f , f f , f , |, f . 

2. If 1 be divided by 4, what will be the quotient ? if by 6, 
what ? if by Y ? if by 8 ? if by 9 ? if by 10 ? if by 11 ? if by 

12? ^w^. i> i Vi *> lV> A> 1^. 

3. If 2 be divided by 4, what will be the quotient ? if by 6 ? 
by 7? by 8? by 13 ? Ans. 1 1, f |, ^. 

4. If a bushel be divided equally among 4 persons, what 
part of a bushel does each receive ? 

6. If 2 bushels of apples be divided equally among 4 per- 
sons, what will each receive ? 

6. If a bushel of com Be divided into four parts, what are 
those parts called ? if into 5 ? into 6 ? into Y?8?9?10? 

7. If I give away 6 qiiarts of nuts, what part of a peck is 
it? if 7? if 8? if 9? ^ 

8. How many of the four last questions are proper fractions ? 
Are any improper, and which are they ? 
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9. How is the quotient of 4 divided by 8 expressed ? What 
is the expression called ? 

10. If I divide an apple into halves, and give away ^ of ^, 
what part of the apple do I give way ? What is the expres- 
sion, ^ of 4 called ? 

In the foregoing question, the unit is divided into two equal 
parts, and each part is ^ of the unit. A division is again made 
of one of these parts into two other equal parts, and each part 
is ^ of ^, or ^ of the unit first divided. The expression, ^, as 
it respects the unit of which it is a part, is a fraction, {seedefi" 
nition. Art. 52 ;) but as it respects itself, or a subsequent divis- 
ion, it is to be regarded as itself a unit, and may be divided 
into halves, or any number of parts. A quarter, or }> of a 
thing, is a whole quarter ; and is made up of as many parts as 
the thing of which it is a part. It is, therefore, in relation to 
a division already made, that an expression is to be regarded 
as a fraction. As it respects itself, or a subsequent division, it 
is to be considered a omit. Example, — ^A yard may be divided 
into 3 equal parts, or feet. A foot, when spoken of in relation 
to the yard, is J ; but ^^ of a yard is one foot, and may be di- 
vided into 12 equal parts, or inches, and each inch is -^ of a 
foot, or -^ of J of a yard. The inch may be divided into 3 
equal parts, or barley-corns, and each barley-corn is itself a 
imit of less value, and it is also a' fraction of a imit of a higher 
value ; that is, 1 barley-corn is J of -^V of J of a yard. That 
the terms, unit, and fraction, are merely relative, may be seen 
by the following formula : 

jdi. yd. ft. ft. ft. in. in. in. bar. 

1 4-3=^=1, and 1^12=|^=1, and l-r3=^=l. 

Art* 56* To reduce a compound fraction to a simple one. 

1. Reduce ^ of -J- to a simple fraction. 

If we multiply the denominator of \ by 3, we obtain one- 
third of \, If we multiply this numerator by 2, we obtain two- 
thirds. Hence the 

RULE. 

Multiply the numerators together, and the denominators, hanh 
ing cctncelled all the equal factors in the numerators and denom- 
inators. 

Operation, 

St 

3 ^/I2'"6 ^^ 6 1=:^ Ans. 
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2. Reduce | of f of -f- to a simple fraction. Ans. f . 

8. Reduce -J- of ^ of f of I- to a simple fraction. Ans. ^. 

Art* 57 • — ^To change any given fraction to an equivalent 
fraction, which shall have any required denominator. 

Change ^ to an equivalent fraction whose denominator shall 
be 6. In this example, the unit is already divided into thirds, 
and we wish to divide it into 6ths : We have, therefore, sim- 
ply to reduce thirds to sixths. 2 sixths make a thu*d, for the 
unit is divided into twice as many parts, and therefore the 
parts are one-half as large. Hence the 

RULE. 

Divide the required denominator by the denominator of the 
given fraction, and multiply the quotient by the numerator. The 
product mil be the required numerator. 

Art* 58» — ^To reduce a whole number to an equivalent frac- 
tion, having a given denominator. 

1. Reduce 8 to a fraction whose denominator shall be 4. 
As in 1 unit there are 4 fourths, so in 8 units there must be 

8x4=32 fourths, expressed thus : ^ ; therefore the 

RULE. 

Multiply the whole number by the given denominator, and set 
the product over the given denominator, 

2. Reduce 16 to a fraction whose denominator shall be 7. 

Ans, ip. 

3. Reduce 40 to a fraction whose denominator shall be 9. 

Ans,3L^, 

4. Reduce 129 to a fraction whose denominator shall be 21. 

Ans. ^^. 
6. Reduce 339 to a fraction whose denominator shall be 39. 

Ans, ^^ip, 
A whole number may be expressed fractionally, by writing 
1 under it for a denominator. 

Thus 2 may be written, ^ ; and read 2 ones ; 

3 " " i "3 ones ; 

4 " "I "4 ones ; 

As the expression, J, is equal to 2, and J to 3, the value 

QuKiTioN.— How is a whole number reduced to an equivalent fraction, hayins a 
given denominator f 
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of aoiumber is not affected by writing 1 under it, as a denom- 
inator. 

To reduce improper fractions to mixed numbers, and mixed 
numbers to improper fractions. 



16f 



nHFROFEE FRACTIONS. 

Art. 59> — 1. Change V to a 
whole, or mixed number. 

4 ) 67 As the denominator of 
a fraction denotes the 
number of parts into 
which the unit is divided, it is evi- 
dent that V contains as many 
units, or wholes, as 4 is contained 
times in 67, which we find, by 
trial, to be 16 times and J of a 
time. Hence, 

To reduce an improper frac- 
tion to a whole, or mixed num- 
ber, we have this 

RULE. 

Divide the numerator by the de^ 
nominator, and the quotient mil be 
the whole number ; the remainder, 
if any, written over the denomina- 
tor, mu^t be placed at the right 
hand of the quotient. 

EXAMPLES. 

3. Change */ to a whole or 
mixed number. 

5. In ^® how many wholes ? 

7. In \^^ of a week, how many 
weeks? 

9. Change ^f P to a whole or 
mixed number. 

11 . In ^f^ of a day, how many 
days? 

13. In *^* of a year, how 
many years ? 

15. In y of a cent, how many 
cents? 

17. Change ^H to a whole or 
mixed number. 

19. In -S^ of a minute, how 
many minutes ? 



16| 
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MIXEO irUMBERS 

Art. 60.— 2. Change 16} to 
an improper fraction. 

The scholar will per* 
ceive, that the mixed 
number, 16|, was the 
quotient, in the last 
question, of 67 divided 
by 4 ; and let it be re- 
membered that a mixed number is 
the quotient of a division whose 
divisor is the denominator of the 
fraction ; therefore, 

To reduce a mixed number to 
an improper fraction, we have this 

RULE. 

Multiply the whole number by 
the denominator of the fraction, 
and to the product add the numer' 
ator ; under ths result, place the 
denominator of the fraction. 



EXAMPLES. 

4. Change of to an unprofer 
fraction. 

6. In 6}, how many ninths ? 

8. In 10^-g weeks, how many 
15ths? 

10. Change 159y\ to an im- 
proper fraction. 

12. In 202}! days, how many 
16ths? 

14. In 1265|S years, how many 
39ths? 

16. Change 3f cents to the 
fraction of a cent. 

18. Change 67 j^ to an improper 
fraction. 

20. In 72 minutes, how many 
7th8 ? 



6* 
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Art* 61* — ^To reduce a fraction to its lowest terms. 

1. Reduce ^ to its lowest terms. 

If 4 bushels were divided equally between two persons, it is 
evident that one person would receive J of 4 bushels, or 2 
bushels ; so if 1^ of a bushel be divided equally between two 
persons, one person will receive one half of ~|^, or |- of a bushel. 
Dividing the numerator by 2, we take one half of those parts 
which are contained in the fraction, while the value of each 
part remains the same. Therefore, To divide the numerator 
diminishes the value of the fraction. 

If we divide the denominator of -^ by 2, the fraction be- 
comes ^. In this expression the unit is divided into half as 
many parts as at the first, and consequently, these parts are 
twice as large. It is evident, therefore, that To divide the de^ 
nominator of a fraction, the numerator remaining the same, in- 
creases its value. 

If we divide the terms of the fraction by 2, it becomes 4, 
which is equal to f, or ^, for in either case the numerator is 
one half of the denominator. Hence it appears, that the value 
of a fraction is not affected by dividing or multiplying both the 
numerator and denominator by the same number. (See Art, 
43.) To reduce a fraction to its lowest terms, we have this 

RULE. 

Divide both the numerator and denominator hy any number 
that will divide both without a remainder ; and so continue to 
do until no numher greater than 1 will divide them, 

2. Reduce ^^ to its lowest terms. 

/210\ 30 * 

3. Reduce ^f§ to its lowest terms. Ans, •^. 

4. Reduce xW?> tVt* \^> n'9* ^ *^^"* lowest terms. 

Artj 62* — ^Were the greatest number known which would 
divide the terms of the fraction, a simple division would at once 
reduce the fraction ; but, as this is not the case, the greatest 
divisor may be found by the following 



QuKSTioNS. — 1. What is the rule for reducing an improper ftaction to a wh<d0 or 
mixed number ? SS. For reducing a mixed number to an improper Auction ? 
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RULE. 

Divide the denominator by the numerator, or the larger nurri' 
her by the less, and if there be no remainder, the numerator, or 
the less number, toill be that divisor; but if there be a remain' 
der, divide the last divisor by the last remainder, and thus prO' 
ceed until there be no remainder ; and the last divisor will be 
the greatest common measure sought. 



The above Rule may be illustrated in the following manner: Suppose I 
have two lines, and wish to obtain a third which shall be an exact measure 
of the two. I first apply the shorter line to the longer, and find it contains 
it iwice, but not three times. The remainder I now apply to the shorter 
line, and find it contains it twice and no remainder. Therefore, this last 
divisor is the third line sought, and is the exact measure of the other two. 

I_ Suppose the longer line to be 40 feet and the shorter 16 feet, 
and we are required to find the greatest common measure, or 
divisor, of 16 and 40, or to reduce 16-40 to its lowest terms, we 
should proceed in the following manner: 
— Onerat' n ^* '^ evident that 16 is the greatest number 

'^™' I6I140/2 ^^^ ^^^^ divide 16 without a remainder; and 

32 would 16 divide 40 without a remainder, it 

. would be the greatest common measure of the 

8)16(2 terms of the fraction. But we find, by trial» 
1^ that 16 is contained in 40 twice and 8 remain- 
der; hence 16 is not the common measure. Divid- 
ing 16, the last divisor, by 8, the remainder, we find it contains it twioe 
and no remainder; therefore 8 is the greatest common divisor of the terms 
of the fraction. For, if 8 will divide 8, it will also twioe 8, wh^oh is 16, and 
five times 8, which is 40. 

6. Reduce \^ to its lowest terms. Ans. ^. 

7. Reduce xWr ^ ^^ lowest terms. . Ans, ^^. 

8. Reduce ^^VV ^ ^^^ lowest terms. Ans. ^. 

9. Reduce jfl^ to its lowest terms. - Ans, ^. 

If it be required to find the greatest common measure of 
more than two numbers, find the greatest common measure of 
two of them, as before ; then, of that common measure, and of 
one of the other numbers, and so on through the whole. The 
common measure last found will be the one sought. 

QnxsTiONs.— 3. What is the rale for reducing a flnaction to Its lowest terms? A, 
Were the greatest number known which would divide the terms of the fraction, how 
Blight von proceed ? 5. When this is not the case, how may the greatest divisor be 
ftaiuyJ f 6b How is the common measure of more than two numbers found f 
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10. What is the greatest common measure of 48 and 192? 

Ans, 48. 

11. Reduce -^^ to its lowest terms. Ans. \, 

12. What is the greatest common measure of 35, 42, 63 ? 

Ans, 7. 

Art* 63* — ^To reduce a complex fraction to a simple fraction. 

i 

1. Reduce -|- to a simple fraction. 

To multiply numerator is the same as to divide denominator, 

2 2X4 
(Art. 44 ;) therefore, -|-= - ■ ; and to multiply denominator 

i 2x4 

is the same as to divide numerator: therefore -|-= =A' 

f 3X6 ^* 

Hence the 

RULE. 

If the numerator he whole or mixed numhers, reduce them to 
improper fractions. 

Then multiply the numerator of each fraction hy the deiwmr 
nator of the other; the product will he the fraction required. 

54 

2. Reduce -^ to a simple fraction. Ans. |. 

5. 

3. Reduce -|- to a simple fraction. Ans. f^. 

i 

4. Reduce ^ to a simple fraction. Ans^ ^. 

Art. 6I« — ^To change a simple fraction to a complex. 
1. Change J- to a complex fraction. 

2x2_f 



f =-^: — =-r- Ans. Hence the 



RULE. 

If the numerator or denominator, or hoth, he a composite num' 
her, separate them into factors, and transfer one or more from 
numerator to denominator, and from dejiominator to numerator, 
observing that a factor transferred, hecomes a divisor. 

2. Change fj to a complex fraction. Ans. -|- or -|-. 

3 
Obs. — ^The answer depends upon the factor transferred 



* " f 
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8. Change f f to a complex fraction. 
4. Change |-|- to a complex fraction. 

Art> 65. — ^The following, if made familiar, will aid the 
scholar in cancelling. 

1. Any number ending with an even number, or cipher, is 
diviiuble, or can be divided, by 2. 

2. Any number ending with 5, or 0, is divisible by 6. 

8. If the right-hand place of any number be 0, the whoje is 
divisible by 10 ; if there be two ciphers, it is divisible by 100 ; 
if 3 ciphers, by 1000, and so on, which is only cutting off those 
ciphers. 

4. If the two right-hand figures of any numbers be divisible 
by 4, the whole is divisible by 4 ; and if the three right-hand 
figures be divisible by 8, the whole is divisible by 8, and so on. 

6. If the siun of the digits in any number be divisible by 3 
or by 9, the whole is divisible by 3 or 9. 

6. If the right-hand digit be even, and the sum of all the 
digits be divisible by 6, then the whole will be divisible by 6. 

7. A number is divisible by 11, when the sum of the 1st, 
3d, 5th, etc., or all the odd places, is equal to the sum of the 
2d, 4th, 6th, etc., or of all the even places of digits. 

8. If a number cannot be divided by some quantity less than 
itself, that number is a prime, and cannot be divided by any 
number whatever. 

Arti 66. — ^To multiply and divide fractions by whole num- 
bers, whole numbers by fractions, fractions by fractions. 

RULE. 

Draw a perpendicular line, and write numerators, in all 
cases, €Uf you would a whole number standing in the place of 
the fraction ; viz,, the numerators of fractions to he multiplied 
or divided on the right of the line, and their denominators on 
the left. The question thus stated, eqtuzls on each side of the 
Hne may he crossed, as cancelling each other, (See Art. 47.) 
JFhen no ttoo numbers remain, one on each side of the line, capa- 
ble of heing divided hy any one figure, multiply the figures on 
the right of the line, for a numerator, or dividend, and those on 
the left, for a denominator, or divisor, and the result mil he the 
answer in the lowest terms of the fraction. 
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Multiplication of Fractions hy Whole Numbers, 

Art. 67« — 1. If a man receive ^ of a dollar for 1 day's work, 
what will he receive for 2 days* work ? 

It is evident, if a man receive J of a dollar for 1 day's work, 
that he would receive, for 2 days' work, twice as much, or 
J= J. Multiplying the numerator by 2, the denominator re- 
maining the same, we have twice the number of parts, while 
the value of each part remains the same. Dividing the de- 
nominator by 2, the numerator remaining the same, we have 
the same number of parts, while the value of each part is twice 
as great. Hence, to multiply the numerator of a fraction is 
the same, in effect, as to divide the denominator. If the nu- 
merator of J be multiplied by 2, it becomes | = 1. If the de- 
nominator be divided by 2, it becomes \=-\. Therefore, to 
mtdtiply a fraction by a whole number, we have the following 

RULE. 

Multiply the numerator, or divide the denominator, and the 
Iresult will he the answer required, 

2. If a pound of lead cost ^ of a dollar, how much must 
16 pounds cost? 
Operation. 



^^ Or thus: r-rX — =-= .4n«. 

— A^. H 1 1 



H 



It is evident, if one pound cost 1 dollar divided by 16, that 
16 poimds would cost 16 dollars divided by 16, equal to 1 
dollar. Therefore — A fraction is multiplied into a quantity 
equal to its denominator, by cancelling or removing the denomi- 
nator. 

3. If a pound of iron cost ^ of a dollar, how much will 9 
poimds cost ? 

Operation, 

d Or thus : -- X — =1 Ans. 

1=5 Ans. 

Qdbstiohs.— 7. What is the rule for the multiplicatimi and division of fhurtioxum etc, 
by cancelliDg? 8. When the question is stated, what is the method of procedure? 
0. When no two numbers are left, one on each side of the line, capable of being divl* 
ded by any one figure, what is to be done ? 10. How do you multiply a fraction by a 
whole number ? 11. Whv, in example Si, are 16 and the numerator of the ftactioo 
placed on the xigbt of the une? 
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If 1 pound co9t 1 dollar, 9 pounds would cost 1 X 9=9 dol- 
lars; but the cost of 1 pound is 1 dollar divided by 18 : there- 
fore, 9 dollars, the cost of 9 pounds, must be divided by 18. 
By the rule already given, the numerator of the fraction, with 
9, its multiplier, is placed on the right of the line, and 18, the 
divisor, on the left. 9 and 2 are factors of 18 ; therefore, 
cross 9 and 18, and write 2, the remaining factor, in the place 
of 18. The answer, then, is, 1 divided by 2; or, J. (See 
Art. 66.) On the principle above stated, A fraction may be 
multiplied into any factor in its denominator, by cancelling 
that factor » ^ 

4. If a pound of lead cost ^ of a dollar, how much will 
8 pounds cost? 

If the cost of 1 pound be -j^ of a dollar, 8 pounds will cost 
^X8=-]^=^ofa dollar. Making the horizontal line, which 
separates the numerator of the fraction from the denominator, 
perpendicular, it will be seen that the numerator occupies the 
place of dividends, (the right of the line,) and the denomina- 
tor the place of divisors, (the left of the -line,) thus : 

2 10 1 In the latter mode the ques- 

$ tion is resolved into this. Mul- 

T=i Ans. ^V^J ^ ^y ®> *^^ divide by 16 ; 

^ therefore, the numerator of the 

fraction and 8, its multiplier, occupy the right of the line, and 
16, the divisor, the left. It is to be remembered, that the nw- 
merator of a fraction, in all cases, is to be disposed of as a whole^ 
number, without regard to its denominator. On whichever side 
of the line the numerator falls, the denominator must be placed 
on the opposite side. 

5. What will 8 bushels of apples cost, at ^ a dollar per 
bushel ? Ans. |4. 

Obs.— This character ($) placed before any number, shows that it is 
dollars. 

6. If one man can plant \ of an acre in one day, how much 
could 12 men plant in the same time? * Ans. 9 acres. 

7. K 1 barrel of fish cost 6^ dollars, what will 9 barrels 
cost? Ans. bQ\. 

Obs. — Mixed numbers must be reduced to improper fractions. 

8. If 1 chest of t^a cost %2b\, what will 15 cost ? 

^n«. $378|. 
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9. If a man can walk 29^ miles in 1 day, how far conld he 
walk in 90 days? Ans. 885 miles. 

10. What will 600 poonds of cotton cost, if 1 pound cost 
9^ cents ? Ans. $57. 

Ob& — ^Diyiding aay number of cents by 100, reduces them to dollars. 



Division of Fractions hy Whole Numbers, 

Art* 68» — 1. If a man receive J of a dollar for two days* 
work, what does he receive per day ? 

We have seen, that a fraction is multiplied either by multi- 
plying its numerator, or dividing its denominator ; then, as Di- 
vision is the reverse of Multiplication, the reverse of the rule 
for MultipUcation wiU be the rule for Division. If I divide 
the dollar into 4 parts, or quarters, and pay a man \y or quar- 
ter, it is the same aa though I should divide it into 8 parts, or 
half quarters, and pay him |-, or 2 half quarters=}. Multi- 
plying the denominator by 2, the numerator remaining the 
same, is dividing the unit into twice as many parts, and conse- 
quently the value of each part is diminished by one half. Di- 
viding the numerator by 2, the denominator remaining the 
same, is taking half as many parts, while the value of each part 
is the same. Therefore, to divide a fraction by a whole 
number, we have this 

RULE 

Divide the numerator of the fraction hy the whole number, 
when it can be done without a remainder ; otherwise, multiply 
the denominator, 

2. If 8 pounds of lead cost -J- of a dollar, what does it cost 
per pound ? 

Operation, Were the cost of 8 pounds 1 dollar, 

2 1 the cost of 1 pound would be the quo- 

8 tient of 1 divided by 8. Regarding the 

■Jg 1=JL Ans. numerator as expressing the cost oi the 

lead, without reference to the denomina- 
tor, we place it on the right, as a dividend, and 8, the niunber 
of poimds, on the left, as a divisor ; but the cost of 8 pounds 
is 1 divided by 2 ; therefore, write 2 also on the left. As no 

QuBsnoNB.— 12. I^ow do yoa divide a fraction by a whole namber? 13. Whv, io 
example 3d, are 8 and % the denominator of a fraction, placed on the left ? 14. Midtt 
pljiBur the doBKUBiiuitor of a fraction, ia the eame aa what? 
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ndudjon can be made, the 2 and 8 are to be multiplied to- 
gether, for a divisor or denombator : (multiplying the denomi* 
nator divides the fraction.) The answer, then, is 1 divided by 
16, or^. 

Or thus, = tV Ans. 

2X8 ^ 



Ans, •^. 



8. If a pair of oxen plough, in 4 days, f| of a field, what 
part do they plough in one day ? Ans. ^. 

4. If 6 men earn ^| of a guinea in 1 day, what part of a 
guinea does 1 man earn in the same time ? 

5. If 16 hats cost $64^, what does 1 hat cost ? 

Ans, $4^. 

6. What will 1 pipe of molasses cost, if 14 pipes cost 
♦7071? Ans. $60^'. 

7. What will 1 pound of rice cost, if 60 pounds cost |150f ? 

Ans, 13^. 

Multiplication and Division of Fractions hy Whole Nurnbers. 



■ MULTIPLICATION. 

Art. «9.— 1. If a dollar will 
buy Y^f of an acre of land, how 
much will 9 dollars buy ? 

3. If a man travel ^ of a mile 
in 1 minute, how far will he travel 
in 12 minutes ? 

5. If a man consume A of a 
barrel of flour in 1 month, what 
will 7 men consume in the same 
time? 

7. If -^ of a box of glass cost 
1 dollar, how many boxes will 21 
dollars buy ? 

9. If a pound of chocolate cost 
■f^ of a dollar, how much will 7 
pounds cost ? 

11. If a man can do i^ of a 
piece of work in one day, how 
much could he do in 8 days 7 

13. What will 16 yards of cloth 
cost, at f of a dollar per yard ? 

15. What will 40 yards of car- 
peting cost, at } of a dollar per 
yard? 

7 



nivisioN. 

Art, 70,— 2. If 9 dollars will 
buy \ of an acre, how much will 
1 dollar buy ? 

4. If a man travel f of a mile 
in 12 minutes, how far will he 
travel in 1 minute 7 

6. If 7 men consume # of a 
barrel of flour in 1 month', how 
much will 1 man consume 7 

8. If 21 dollars will buy 4| 
boxes of ^lass, how much will 1 
dollar buy 7 

10. If 7 pounds of chocolate 
cost I of a dollar, what will 1 
pound cost 7 

12. If a man can do f of a piece 
of work in 8 di^ys, how much can 
he do in 1 day 7 

14. If 16 yards of cloth cost V 
of a dollar,' what will 1 yard cost 7 

16. If 40 yards of carpeting 
cost 3/ of a dollar, what will 1 
I yard cost 7 
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17. If 1 pint of wine cost ^ of 
a dollar, how much will 12 quarts 
cost? 

19. Multiply 3 by 11. 



18. If 12 quarts of wine cost 
1| dollar, what is it per pint ? 

20. Divide 9f by 11. 

Art* 71 • — Multiplication of whole numbers by fractions. 
V 1. If a barrel of flour cost $9, how much will f of a barrel 
cost? 

Had the cost of 2 barrels been required, the price of 1 bar- 
rel bemg given, we should multiply the price of 1 barrel by 
the number of barrels. The same is now to be done , that is, 
the price of one barrel is to be multiplied by the part or parts 
of a barrel taken. 

To multiply by 1*, is to repeat the units of the multiplicand 
once. 

To multiply by 2, is to repeat the units of the multiplicand 
twice. V 

To multiply by^of I, is to repeat one-half of the units of 
the multiplicand once. 

The product of any number multiplied by a fraction is prO' 
portionaJly a^ much less than the multiplicand as the multiplier 
is less than the unit, or 1. Therefore, if we multiply 9 by f 
of 1 the product will be |^ of 9, or 6.- * Hence, it appears, that, 
to multiply by a fraction, is to repeat such a part of the multi* 
plicand as the fraction is part of a unit. If 9 dollars be the 
cost of 1 barrel, then the quotient of 9 divided by 3 will be 
3 dollars, the cost of J of a barrel, and 3 X2=6, the cost of 
J. Thus it appears, that the only difierence between multi- 
plying by a whole number and a fraction, is, that in the last 
caso the multiplier is a number divided ; now to divide the 
multiplicand or the product is the same as to divide the multi- 
plier. Hence, to multiply a whole number by a fraction, 

RULE. 
Multiply the whole number by the numerator of tlie fraction, 
and divide the product by the denominator ; or divide the whole 
number by the denominator of the fraction, and multiply the 
quotient by the numerator. 

Obs. — As multipl^ring by a fraction is repeating a part only of the 
multiphcand,we divide by the denominator of the fraction, to obtain that 
part of the multiplicand to be repeated, and multiply by the numeratoi 
to repeat that part Thus, to multiply by |, we divide by 3, and obtain 
one-tnird of the multiplicand, which is to be repeated twice, or multiplied 
by 2, the numerator. The same principle is appUcable to the multipli- 
cation of fractions by fractions. 
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2. What will 16 yards of cloth cost, at ^ of a dollar pei 
yard? 

Were the cost of 1 yard 3 dollars, the cost of 16 yards 
would be 16 times 3 dollars ; but the cost of one yard is j- of 
3 dollars ; therefore the cost of 16 yards will be ^ of 16 times 
3 dollars. 

Operation IsL Operation 2d. 

4 S 4 

1 12 Ans. A -T-12^n*. 

Excluding equal factors from divisor and dividend, or from 
numerator and denominator, does not affect the result. In this 
example we exclude the factor 4, and the remaining factors 3 
and 4 multiplied together, being factors of the dividend or nu- 
merator, give 12, the answer. 

3. What will 40 yards of carpeting cost, at |- of a dollar 
per yard ? Am, $35. 

4. What will 64 bushels of oats cost, at f of a dollar per 
bushel? Ans, $24. 

5. What will 24 bushels of com cost, at |- of a dollar pei 
bushel? Am. $15. 

6. Multiply 21 by |, by 4, by f Ans. 9, 18, V. 

7. What is the product of 324 multiplied by ^J ? 

8. What will 9 pounds of tea cost, at W of a dollar per 
pound? Ans, %^\, 

9. What will h^ pounds of butter cost, at |- of a dollar per 
pound? Ans, $14. 

10. What will 124 poimds of sugar cost, at ^ of a dollar 
per pound? Ans, %\h\, 

11. Multiply 32 by \, by |, by f, by f 

Am, 8, 8, 12, 28. 

12. Multiply 224 by ■^^, Am, 4. 



Divmon of Whole Nnrnhers hy Fra^itioM, 

Art. 72. — 1. If f of a barrel of flour cost $6, what will be 
the cost of 1 barrel? 

QcBiTioRi. — 15. What is the prodnct of any number multiplied by 1? 16. How 
many times greater than the muittplicand is the product of a multiplier greater than 1 f 
n. How much less than the multiplicand is the product, when the multiplier is leas 
than 1 ? 18. What is the product of a whole number multiplied by a fraction? 19. 
Snler 
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As tihis question is the reverse of question Ist, in tli« prece- 
ding section, the reverse of the rule there given will be the 
rule for solving this questi<m. Had 6 dpUars been the cost of 
2 barrels, we should divide the price bj the number of barrels. 
The same is now to be done ; that is, the price is to be divided 
by the parts of a barrel taken. ' 

The quotient of amy wmJbeit divided by a unii, or 1, is the 
same as the dividend. 

The quotient of any ntumlber divided by a greater number 
than \,isaA many timss less than the dividend, as the divisor 
is times greater than a unit, or 1. 

On the same principle, if the divisor he less than a unit, or 1, 
the quotient will be greater than the dividend. If the divisor be 
4, the quotient will be ^, or twice the dividend. If the divisor 
be 1^, the quotient will be f , or three halves of the dividend. 
Therefore, if we divide 6 by f of 1, the quotient will be § of 
6, or 9. It is evident, that 6 will contain |- of 2 three times 
as often as it will contain 2. Again : if 6 dollars be the cost 
of |- of a barrel, the quotient of 6 divided by 2 will be 3 dol- 
]ai*s, the cost of ^ of a barrel, and 3 x3=9 dollars, the cost 
of #=1 barrel. Thus it appears, that the difference between 
dividing by a whole* number, or by a fraction, is, that in the 
latter case the divisor is a number divided ; for. To multiply 
the dividend or the quotient, is the same as to divide the divisor. 
Hence the 

RULE. 

Divide the dividend by the numerator of the fraction, and 
multiply the quotient by ike denominator ; or multiply by the 
denominator, and divide the product by the numerator, , 

Operation, Regarding the numerator of the 

%^ 3 X3=9 Ans, fraction as a whole number, we say, 
3 if 2 barrels cost 6 dollars, the quo- 

tient of 6 divided by 2 will be the cost of 1 barrel ; therefore, 
place 6, the dividend, on the right, and 2, the divisor, on the 
left of the Ime. But the 2 barrels is 2 divided by 3 ; there- 
fore, place 3, the divisor, or denominator, on the opposite side 
of the line, as a multiplier. To multiply the dividend, or quo- 
tient, is the same as to divide tlie divisor. We then say, 2 in 
6, three times ; cross 6 and 2, and multiply 3 into 3. 

3X3=19 Ans. 
OBa^Were the foregoing question, How many times will 6 busMp 
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eootain 2 pedcsf ire should multiply the diyidend bjr 4, to bring it into 
pecks, or fourths of a bushel 6 bushels equal 24 pecks, or ^ of a budiel, 
and 2 pecks equal f of a bushel So, to aivide 6 units by §, we multipiy 
the dividend by 3, the denominator of the fraction, to bring it into thinfa. 
The same is true in division of fractions by fractions. 

2. If 1^ of a ton cost $15, ho-w much will 1 ton cost ? 

Ans. tl8. 

3. If f of an acre be worth tl2, what is 1 acre worth ? 

Ans. $32. 

4. If f- of the number of rows in a corn-field be 30, what is 
the whole number ? Ans, 40. 

6. Divide 20 by i, J, J. Ans. 40, 80, 100. 

6. If a pound of tea cost f of a dollar, how many lbs. may 
be bought for $60 ? Ans. 100 lbs. 

7. In what time can a man build 7 rods of wall, if he build 
1^ of a rod in an hour ? Ans. 17|- hours. 

8. At -^ of a dollar for building one rod of stone wall, how 
many rods may be built for $69 ? Ans. 80^. 

9. At $3f per yard, how many yards may be bought for 
$80 ? Ans. 21|^ yards. 

10. If 1|- bushel of wheat sow an acre of land, how many 
acres will 12 bushels sow ? Ans. 9 acres. 

1 1. How many times is i contained in 56 ? Ans. 64. 

12. How many times is ^ contained in 21 ? Ans. 4f. 



Multiplication and Division of Whole Numbers hy Fractions. 



MtTLTIFLICATIOH. 

Artf 73» — 1. If a man can 
earn (16 in a month, how much 
can he earn in | of a month ? 

3. If a man lay up $84 in a 
year, how much would he lay up 
m 4 of a year ? 

5. If the price of a horse be 
$75, what would be the price of 
a horse worth ^ as much ? 

7. If a house be worth $672, 
how much is -^ worth ? 

9. If a farm be worth 
what is I of it worth ? 



DIVISION. 

Arti 74. — 2. If a man earn 
in I of a month, how much 
can he earn in a month ? 

4. If a man in ^ of a year lay 
up $60, how much would he lay 
up in a year ? 

6. If -1*2 of the value of a horse 
be $25, what is the whole value ? 

8. If 1^ of a house bo worth 
$378, what is the whole worth 7 

10. If f <^ a farm be worth 
$525, what is the whole worth ? 



Qdcstions— 4iO. How much greater than the divideiid is the quotient of a whole 
nnmher dlTided by a fincUon ? 21. How do you divide a wholo number by a ftio* 
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11. Multiply 166 by |. 

13. A man has 360 apple-trees 
in two orchards ; in the smaller, 
there is | of the whole. How 
many are there in the smaller ? 

15. A ship and cargo are val- 
ued at 9100,000, the ship at ^^^ 
of the whole. What is the value 
of the ship ? 



12. Divide 117 by f. 

14. 40 is I of what number 7 



16. If T^ of a ship and car^ 
are valued at $5,000, what is the 
value of the whole ? 



Multiplication of Fractions by Fractions, 

Art* 75. — ^We have seen, that to multiply a whole number 
by a fraction, is to repeat such a part of the multiplicand as 
the multiplier is part of a unit. If the multiplicand be a frac- 
tion, the principle is the same. 

1. If a bushel of com be worth } of a dollar, how much is 
} of a bushel worth ? 

Operation, 



3 



1 



Were the cost of 2 bushels required, we 
should multiply the price by the quanti- 
ty; but as the quantity is less than 1 

^ __ 1 . bushel, we multiply by the parts taken ; 

1— y juns. ^^ ^^ ^j^^ rj^^ question then is. How 

much is ^ of I? ^To multiply a whole number by \, we take 
1 of the multiplicand. The same is now to be done : ^^ of f =^. 
If the numerators be multiplied together, and also the denomi- 
nators, we have the answer : Thus, ^xf =f =i|-. Multiplying 
the denominator of J by 2, is dividing the fraction by 2. We 
thus obtain that part of the multiplicand to be repeated, or 
multiplied by the numerator of J. (See Ait, 7l,0bs.) Therefore, 
to multiply a fraction by a fraction, we have this 

RULE. 

Multiply the numerators together for a new numerator, and 
their denominators for a new denominator. 



EXAMPLE. 

1. A man owning | of a ship, sold f of his share : f of | is 
how much ? 



QuBflTioNB.— 1. How do yon multiply a fraction by a fraction ? 2. Why, in example 
let, are the numeratora of the fractions placed on the right of the line, and the denomi> 
Baton on the left f 
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Operation, ^g d^q numerators of the fractions are to 

^ * be multiplied together for a new numerator, 

^ ^ ^ or dividend, they are placed on the right 



10|3=-^ Ans, of the line, ai^d the denominators, which 

are to be multiplied for a new denomi- 
nator, or divisor, are placed on the left of the line. The num- 
bers are cancelled and multiplied as in preceding examples. 

Or thus : Jx^^^^Ans- ^® ^*^^^ 2 in the numer- 
2^5 * ator, cancels 2, one of the 

factors of 4, in the denominator. 

2. What is the product of Jxf ; of i^Xf ? 

3. Multiply I by f , and f by |. ' ^' "' 

4. A boy having ^ of a dollar, gave -J- of it for toys ; what 
did the toys cost him ? Ans. •}- of a dollar. 

5. At f of a dollar per yard, what will f of a yard cost ? 

6. At |- of a dollar per pound, what will |- of a pound of 
tea cost ? Ans, ^ of a dollar. 

7. At ^ of a dollar a pound, what will |- of a pound of 
offee cost ? Ans. ^ of a dollar. 

8. At 2-J- dollars per bushel, what will 6^'y bushels of wheat 

cost? ^7W. |13|. 

9. If a house lot be worth 100-^ dollars, what is -^ of the 
lot worth ? Ans, U^]^. 

10. If a flock of sheep be worth 76|- dt)llars, what is ^ of 
the flock worth ? Ans. $18|. 

Division of fractions hy JFVactions, 

1. If a bushel of com cost ^ of a dollar, how many bushels 
may be bought for f of a dollar ? 

It is evident that -J will contain J twice : |-f- J= J=2, Ans, 
In this example, both dividend and divisor are divided by 8. 
It has been shown, that to divide the dividend is the same as 
to divide the quotient, and to divide the divisor is the same as 
to multiply the quotient ; and also, that to multiply and divide 
any number by the same quantity does not aflect its value. 

Art. U% — ^Therefore, when the denominator of dividend and 
divisor are alike, divide the numerator of the dividend hy the 
numerator of the divisor, and the quotient will he the answer^ 
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Operdiian, Or thus : 



1 



I L?=l=2 Ans. 

3 3 1^ 



2 ^n^. 

2. If a bushel of com cost f of a dollar, how much may be 
bought for f of a dollar ? 

Were the money to be expended 3 dollars, and the price 3 
dollars, the answer would be 1 Jbushel, 3-i-3=l. But suppose 
the price 3 dollars, and the money to be expended 3 dollars 
divided by 7, equal f . The answer would then be^~3=^ofa 
bushel. To divide the quotient is the same as to divide the divi- 
dend. But the price is not 3 dollars, but 3 dollars divided by 
4. To multiply the quotient is the same as to divide the divisor. 
Therefore, the true answer is, 4 divided by 7 equal -J. 

Again, f =^ X ', and f = J x '. To multiply dividend and 
divisor by the same quantity does not afifect the quotient. 

Artt 77 • — ^Therefore, when the numerators of divisor and 
dividend are alike, 

RULK 

Divide the denominator of the divisor by the denominator of 
the dividend. 

Art. 78. — 3. If a bushel of oats cost f- of a dollar, how 
many bushels may be bought for ^ of a dollar ? 

Operation: f)T\(f=I^ -^^* 

4. If a bushel of rye cost |- of a dollar, how many bushels 
may be bought for J of a dollar ? 

In this example, the terms of the dividend cannot be 
divided by the corresponding terms of the divisor without a 
remainder ; but to multiply the numerator is the same as to 
divide the denominator. Hence the 

RULK 

Divide the terms of the dividend by the corresponding terms 
of the divisor, when it can be done without a remainder ; other- 
wise, invert the divisor, and proceed as in Multiplication, 

Operation, ,, ^^ ^^^ "^^ ""^^l S^J^"" ^^'" P^^^^^ 

g H the numerators of fractions as whole 

g g numbers, the numerator of J, the 

n J dividend, is placed on the right of the 

45 56=il^Ans. ling, and the numerator of f, the 
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diyisor, on the left. This is the same as inverting the divisor. 

Division of fractions by fractions may be variously illustra- 
ted. 1. To multiply the dividend is the same as to divide the 
divisor, {see Art 43.) To multiply the denominator divides 

the fraction. Therefore, JX«-T-5=Jx|=f|=lH ^^' 2. 
Multiplying the numerator of J by 8 reduces it to eighths. 
Multiplying the denominator by 5 divides the fraction, (see 
Art, 72. Obs.) 

1. If a bushel of potatoes cost f- of a dollar, how many 
bushels may be bought for |- of a dollar ? Ans. |. 

2. If -f- of a bushel of apples cost f of a dollar, how much 
will 1 bushel cost ? Ans, -j^y. 

3. How many bushels of rye, at f of a dollar per bushel, 
may. be bought for f of a dollar? Ans, |- of a bush. 

4. If -^j of a ton of hay cost |- of a dollar, what does it cost 
per ton ? Ans. $9-^. 

5. If 4^ poimds of tea cost 3|- dollars, what is it per lb. ? 

Ans. -}-| of a dollar. 

6. If -^ of a dollar buy 1 pound of tea, how much will 3 J 
dollars buy ? Ans, 4^ pounds. 

7. Divide 17^ by 7^ and 18f by f|. Ans, 2^; 66^ 



Multiplication and Division of Ihictions, 



MULTIPLICATION. 

Art* 79* — 1. A man owning 
J of a house; sold f of his share. 
What part of the house did be 
sell? 

3. If a bushel of salt cost 4f 
of a dollar, what will | of a bush- 
el cost ? 

6. If a peck of coal cost ^ of 
a dollar, what will f of a peck 
cost? 

7. If 1 cord of wood cost ^^ of 
a dollar, how much will J of a 
cord cost ? 

9. If 1 foot of hammered stone 
cost ^f of a dollar, what will ^ 
of a foot cost ? 



DIVISION. 

Art. 80t— 2. A man sold || 
of a house, which was | of ma 
share. What part of the house 
did he own? 

4. If I of a bushel of salt cost 
-^ of a dollar, what does it cost 
per bushel ? 

6. If f of a peck of coal cost 
^Vf of a dollar, what will one 
peck cost ? 

8. If J of a cord of wood cost 
3|f doUf^rs, how much is it per 
cord? 

10. Ifi^^of a foot of hammered 
stone cost ^\ of a dollar, what will 
Qne fqot cost ? 
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Hie simple rule uuiy now be repeated for sol^g any ques- 
tion which may arise in Multiplication and Division of Fractions 
by Whole Numbers — Multiplication and Division of Whole 
Numbers by Fractions — Multiplication and Division of Frac- 
tion^ by Fractions. 

RULE. 

Place all those numbers which are to he multiplied together 
for a numerator, or dividend, on the right of the perpendicular 
line, and those numbers which are to be multiplied together for 
a denominator, or divisor, on the left of the line, and proceed to 
caned, as before directed. 



PROMISCUOUS EXAMPLES. 



Art. 81 • — 1. A man owning -J- of f of f of J of |- of a ship, 
sold I of f of f of his share. What part of the ship did he seU ? 

Thus: f 



3 

4 
5 



$ 

16 



1 ^^^ lt$41l$$2 2, 
t Or thus: -XjX^X-XjX^XjX-=-^«,. 

t 

^ Fractions connected by the word of, 

^ are called compound fractions. They 

J are reduced to simple fractions, by mul- 

P tiplying all the numerators together for 

2_ a new numerator, and all the denomi- 

2=y25 Ans, nators for a new denominator. By can- 
celling, the process of multiplying and 
reducing the fraction is performed at once. 

2. Reduce |- of f of f of | of f of f to a simple fraction. 

Ans, If. 

8. A man owning ^ of f of ^ of ^ of a factory, sold J of | 
of J of his share. What part of the factory did he sell ? 

Ans, ^. 

4. What simple fraction is equivalent to |- of \^ of y , of 4 
of T^ of I of 9, of ^ of 18, of ^ of 2. Ans, 17|. 

6. Multiply ^ by 4. 

6. Multiply \ by \. 

1. Multiply } by |. 

8. Divide 4^ by 3^. 

», Divide i of \ by | of f of 9. Ans. ^. 
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10. Divide J of 9 by ^ of 1. jint. 1^. 

161- 12 J Having reduced the terms of 

11. Divide -— y by -zj- divisor and dividend to improper 

* * fractions, it will be found that 

the numerators and denominators themselves become fractions. 
Thus, the numerator of the dividend, 16^=49, and the denom- 
inator, 18j=73 "q" 

4 
The dividend now assumes this form : 49 The denomina- 

■§" tors may be re- 
-TT moved from the 

terms of the frac- 

^ tion, and the pro« 
cess illustrated in the following manner. The nun^rator is 49 
divided by 3. To multiply the deaomina4x>r is the same as to 
divide the numerator. 

49 To mtdtiply the numerator is the same as to 

3 __49 divide the denominator. Therefore — 
V3""73X3 49 ^^ , ,^^ 

4 4 73X3=-;-- — r=:r7r' 

—- 73X3 219 

4 

Let the scholar reduce the divisor, and illustrate in a similar 
manimer. 

12. Dmde---byg--. Ans. ^^. 

13. Dividejoffoff of Jof 18by|of|off of 12; mul- 
tiply by ^off of | of 2; dividebyf of|of Jof 6. 

Ans. ^. 

14. A man who owns J of a farm, sells |- of |- of '|^ of I- of 
liis half. What part of the farm does he sell ? Ans, ■^. • 

15. Multiply 12 by i of 3, divide by J of 1, multiply by J 
of 6, divide by f of 14, multiply by J of 18, divide by | of 27. 

Ans. 9. 



Addition of FractiofiS. ' 

Fractions are added on the same principle as whole num- 
bers. As tens can only be added to units, and pounds to shil- 
fings, by first reducmg the higher denommation to the lower. 



84 * ILLUSTRATION OV IRACTIONS. 

80 fiBctipns of different denominations, or which have different 
denominators, can only be added by first reducing them to the 
same. 

Art* 82t — ^Fractions which have a common denominator may 
be added by the following 

RULE. 

Add their numerators, and unite their sum over the denomi- 
t¥itor. 

Operation, 

1. Add f and |. l+i=l ^^' 

2. Add ^+3S^+^3^ +^+^' ^ns. U=l^. 

Artt 83* — ^Addition of fractions whose denominators are dif- 
ferent, and one is a multiple of each of the others. 

1. Add 1^ and \, In this ^example sixths is the lowest de- 
nomination mentioned ; thirds must, therefore, be reduced to 
sixths. That is, f must be reduced to an equivalent fraction, 
whose denominator is 6. {See Art. 58.) 

Ob& — ^That fraction is of the lowest denomination whose denominator 
is the laigest 

To ascertain how many of the smaller fractions make one of 
the larger, we divide the denominator of the smaller by the 
denominator of the larger ; 6 contains 3 twice, or ^ contsuns -J 
twice. That is, 2 sixths make ^. Were the numerator a 
unity, we should now have the fraction required. But since it 
is greater, if we multiply it by 2, we have |, an equivalent frac- 
tion. Hence the 

RULE 

Divide the denominator of that fraction wJiose denomina- 
tor is a multiple of each of the other denominators, first 
by the denominator of one of the other fractions ; multiply its 
numerator into the quotient, and write the product over the de- 
nominator thus divided; and so continue to do, until the fra^- 
tions are all reduced to the same denomination, or to a common 
denominator, 

2. Add i+^+^. 

Oper ition. 
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3. Add i, i. i, ^y. Jn». if. 

4. Add f ^, f ^iM. If. 

Art* 84* — Addition of fractions when no denominator is a 
multiple of each of the other denominators. 

Add §} J) f • Iq this example we have no common denominator, or 
denomination given, to which each of the fractions may be reduced. If 
we multiply all ihe denominators together, we shall obtain a common 
multiple of all the denominators, or a denomination to which each of 
the fractions may be reduced. 8X4X5=60. We have now to reduce 
each of the given fractions to 60ths. This may be done by the fore- 
going Rule. It will be observed, that the quotient of 60 divided by any 
one of the denominators is the product of all the other denominators. 
Henoe the product of all the other denominators shows how many GOths 
make one in the denomination of the fraction to be reduced; we may, 
therefore, adopt the common 

RULE. 

Multiply all the denominators together for a common denom- 
inator, and each numerator into all the denominators except its 
own for a new numerator. 

Operation \st. 
Denominators, 3x4x5=60 com. denominator. 
Then, 60-^3x2=40 1 

604-4xl=15> new numerators. 
60-r-5X2=24) 

Operation 2d. 

Denominators, 3X4X6=60 com, denominator. 

1st numerator, 2 X 4 x 5=40 ) 

2d " 1X3X5=15>- new numerators. 

8d " ' 2X3X4=24) 

Then |o ^.15 +|4^79 ^1^ j^. 

EXAMPLES. 

1. Reduce \, \, ^, and f to fractions having a common de- 
nominator. Ans. ^^^, yWj, yV^, ^V 

2. Reduce J, ^, ^^ and ^ to fractions having a common 
denominator. Am. f*^V riih* Nih^ TNh* 

3. Add together f, f |, and f. Ans. V^* = 2l^|. 

Obs. l.-Reduce the fractions to a common denominator, find new numer 
ators, and add them together. 

8 
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4. Add ^, f , f and f ilfi». 2||. 

5. Add together f of f and y\ of ^. Ans. §J^J. 
Ob8. 2. — Gompoand fractions must be reduced to mxxple fractimis. 

6. Add i of 96 and I of 14^ together. Am. 44^. 

7. Add together i of i and $ of ^. ^Itu. Ij^. 

8. Add together 6 and i of ^^^ and f of ^ and 7^. 

Ans. Ui^. 

Obs. 8; — ^Mixed numbers may be reduced to improper fractions, or the 
fractional parts may be reduced to a common denominator, and added as 
in the foregoing examples. If tjieir fium amount to an integer, add it to 
the whole numbers. 

9. Add together 14^ and 16f . 

Operation. 

14A i = -i^.and§ = ^; then ^y + A = i J = 1 A- 

16 * 

ST^ A We find the common denominator to be 

tV -^'"' 12, and the new numerators to be 9 and 

8, which when added are -fj^ l^jy. Write the ^^ ^^^^^ ^^ 
fractions, and carry 1 to. the whole numbers. 

10. Add together 17f , 18j, 19|. Ans. 55JJ. 

11. A grocer sold the following parcels of sugar, viz. : 16 j- 
Ibs., 19^, 13f, 20^, 25^, 30|, and llj lbs. How many 
pounds did he sell in all? Ans. 136J^. 



Subtraction of Fradtionif. 

Art* 8j« — Prepare the fractwns a^ in Addition, and sub- 
tract the less numerator from the greater , and under the 
difference unite the denominator. 

BXERCISES. 

1. From f take J. Ans. ^. 

2. From ^y take ^. Ans. ^, 

3. From il take ^. Ans. ^. 

4. From f ^ take ^. Ans.^. 

QusnoH. — What is the rule for tho fubtractton of firaciioos f 
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5. From 6f take f . Ans. 6|. 

6. From f of f take f of ^. " Ans, ^^. 

7. Add together ^ and f, and from their sum subtract \ of 

8. A. owns ^ of -f of a vessel ; B. owns f of i. How much 
greater is A.'s share than B/s ? Ana, \, 

9. Subtract 13f from 15|. , 

li5^ 3 2.— ^9 8 Havinff reduced the fractions 

iS ": to a common denominator, and 

~TH >4nj? found new numerators, as in Ad- 

^ ' dition, we have j^ to be taken 

from A-. We therefore borrow a unit, and say ^ from |^, 
axid add S, the remamder, to 8, the numerator of the subtra- 
hend. 8 + 8=?+J> which we write under the fractions, and 
carry 1 to IS, the whole number, which makes 14 ; and 14 
from 15» and 1 remains. The answer, then, is 1^. 

10. A man bought a horse for ^ of ^ of |150, and sold him 
for ^ of ^ of { of 160. Did he gain or lose, and how much ? 

Ans. $40 gain. 



To find the least Common Multiple, 

Arti 86. — ^The common denominator found by the precie- 
ding rule, is a common multiple of the denominators of the given 
fractions ; for every product must be divisible by all its fac- 
tors ; but it was not the least cooimon multiple. 

1. What is the least common multiple of 4, 6, 8, 10 ? 

4 X 6 X 8 X 10=1920. 1920 is evidently a common 

. Operation, multiple of 4, 6, 8, and 10, be- 

2)4, 6, 8, 10 cause they are its factors ; but it 

2)2, 3, 4, 5 *s °^* *^® ^^^^ common multiple. 

i' <i'v9va ; V 9 V 9 — 1 on ^® fi°^' ^^' *^*^ ^^^ ^^ *^®s® 
1, 3X2X6X^XZ-.120. n^njibers is a multiple of 2, or 

that 2 is a prime factor of each. Dividing by 2, we find the 
other factors, which are 2, 3, 4, 5. Again : As the quotient, 
4, is a multiple of 2, we may substitute for it 2, one of its fac- 
tors ; and as we employ the other factor for a divisor, we erase 
die other quotient, 2. We now have 3, 2, 6, undivided nimi- 
bers, whicb are prime factors of the dividends 6, 8, 10 ; the 
other prime factors are the divisors. If now we multiply to- 
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gether these undivided numbers and the divisors, we shall 
have a combination of all the* prime factors of each dividend, 
and consequently it must be divisible by them. Thus the di- 
visors 2 and 2 are the factors of 4, the first dividend, 2 x 2=4. 
If 4 be divisible by 4, then 2, 3, and 5 times 4 must be divisi- 
ble by 4 ; also 3, the first undivided number, is a factor of 6. 
the second dividend ; and 2, the first divisor, is the other fac* 
tor, 3x2=6. If 6 be divisible by 6, then 2 and 5 times 6 
must be divisible by 6. The same may be said of 2 and 5, the 
other undivided numbers. Hence it appears, that the product 
of the continued multiphcation of the remainders and divisors 
is divisible by the several dividends ; and by examining the 
operation, it will be found to be the lecLst number which can 
be divisible by them ; for all repetition of prime factors beyond 
what is necessary to produce each dividend, is avoided. There- 
fore, to find the least common multiple of two or more num-. 
bers, we have the following 

RULE. 

Write the numbers in a horizontal line; divide them by 
any prime number that ivill measure tvx> or rrvore of them ; 
write the quotients and undivided numbers in a horizontal line 
under the given numbers ; divide the numbers in this second line, 
in the same manner. Thus continue to divide until the quo^ 
Hents and undivided numbers are all prime to each other. The 
product of the continued multiplication of the divisors and undi- 
vided numbers will be the least common multiple required. 

Ob& Iw-We divide by anv number that will divide two or more of tlia 
nmnbers, to find first tbe least common measure of two or more. 

EXERCISES. 

2. What is the least common multiple of 3, 4, 9 and 12 ? 

Ans. 36. 

3. What is the least nimiber which can be divided by 
*I, 8, 10, and 12, without a reminder? Ans, 840. 

4. What is the least common multiple of 7, 14, 28, 35 ? 

Ans, 140. 

6. What is the least number which can be divided by the 
mne digits without a remainder ? Afis, 2520. 

QuKgTioMs. — 1. How is the least common multiple of two or more numbers found? 
S. Why do you divide by any number that will diyide two or more without a r» 
mainder? 
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6. Reduce f , f , |-, to eqniyalent fractions having the least 
common denominator. 
2 4 5 6 ^^ being the least common mul- 

2X5X 3X2=60 *^P^® ^^ ^' ^' ^^ ^' ^* ^' *^^'**' 

' fore, the least common denomi- 

nator of the fractions -I, |-, |^. The remaining part of the 
process is performed by the Rule under Art. 83. Still other 
iflustrations may be given. The value of the fraction J, is 
three-fourths of a unit. That is, the unit is divided into 4 
parts, and the fraction expresses f of them. If we divide the 
nnit into 60 parts, and wish to express the same part of a unit, 
we must take f of 60. If we divide 60 by 4, we have one- 
fourth ; if we multiply one-fourth by 3, we have three-fourths, 
60-^4=15, and 15X3=45. Now 3 is three-fourths of 4, 
9nd 45 is three-fourths of 60 ; therefore |^=f > an equivalent 
fraction. 

Operation. 
60h-4x3=45" 
60H-6 X 2=24 \ Then |f , f^, |^ Ara. 

60-r6x5=60. 

Obs. 2.-^By this process the factions are all reduced to the same de* 
iiomination. ** 

V. What is the least common denominator of \, \y f , and \ ? 

^- M. H. M' H- 

8. Reduce f , -fj, ^, to fractions having the least common 
denominator. Ans, ||f , fj^, |fj. 

9. Reduce f , f , ^, and ^, to fractions having the least 
common denominator. Ans. f^, J§|-, ^®y, f^. 

10. A merchant buys 5 pieces of cloth. The first contains 
40f yards; the second, 2Y4; the third, 34-J; the fourth, 
43y^ ; and the fifth, 39 J yards. How many were there in the 
whole? Ans. ISS^^. 

11. Which is the greater fraction, ^ or J^. 

Ans. J-| is greater by jf^. 

Obs. 3. — ^If the denominator of either of the given fractions he a multiple 
€f each of the other denominators, it wiU he the least common denominator. 



QussTioN.— 3. How are fractions of dUibrent denominaton rednoed to equiTalent 
tracUoiB haTing the same deoominator ? 

8* 
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12. Reduce f, -^y and -^ to equivalent fractions having t1i0 
least common denominator. 

Multipljdng the first hj 4 and the second by 2, we have the 
answer required. 

13. Which is the greater fraction, yu ^^ ^^^ 

Dividing the terms of -^ by 2, we have ^, and A — 
^=YS» *"® Answer, 

Fractions whose denominators are 10, 100, or 1000, etc. 
form a very important class of fractions, and will be treated 
under a separate head, called 

DECIMAL FRACTIONS. 

Art. 87. — ^The term decimal signifies tenth. It is derived 
from the Latin word decern, which signifies ten. It is, therefore, 
apphed to all fractions whose denominator is 10, or 1, with any 
number of ciphers. If a dollar be divided into ten parts, one 
of these parts, being worth ten cents, is one tenth of a dollar. 
If the dollar be divided into one hundred parts, one of these 
parts is the one hundredth part of a dollar. It is, nevertheless, 
a decimal fraction, because 100 is the product of 10*s. The 
same may be said of a thousand, or ten thousand. A fraction 
is always known to be decimal, if its denominator be ten, a 
hundred, or a thousand. The denominator of a decimal frac- 
tion is not always expressed, but it can always be ascertained 
by the numerator. If it contains but one figure, the de- 
nominator is ten ; if two, it is a hundred, etc. It is always 
one, with as many ciphers annexed as the numerator bias 
places. 

When the denominator is not expressed, the fraction is dis- 
tinguished from a whole number by a period placed at the left 
of it. [The period is called the separatrix.] Example : .5, .50, 
is read five tenths, fifty hundredths, as though they were 
written ■^, 3^. If the numerator have not so many places 
as the denominator has ciphers, supply the defect by prefixing 
ciphers, thus : for y^, write .05 ; xio^* "^liQ .006. Ciphers 
placed at the right hand of a decimal do not affect its value, 



QuKsnoNS.— 4. What does the term decimal Bignify ? 5. From what derived ? 8» 
To what applied ? 7. How is a fraction known to be decimal ? 8. Is the denominator 
■Iways exp'reioed T 9. How, then, can it be kno¥ni? 
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as ^, -^^ are the same in value ; for while the addition of the 
eipner indicates a division into parts ten times smaller than the 
preceding, it makes the decimal express ten times as many 
parts. Thus, 5 tenths denotes 5 parts of a unit which is 
divided into 10 parts ; and 50 hundredths denotes 50 parts of 
a unit which is divided into 100 parts. It is, therefore, plain, 
that the value is not altered, since 5 is half of 10, and 50 is 
half.of 100. 

The value of a decimal depends upon its distance from the 
imit's place. As whole numhers increase from the unit's place 
towards the left in a tenfold proportion, so decimals, in the 
same ratio, decrease from the unit's place towards the light 
hand ; as will appear from the following 
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From the ahove Table it is evident that each figure, whether 
a whole number or decimal, takes its value from the unit's 
place. If it be in the first place on the right of units, it is 
tenths ; if in the second, it is hundredths, etc. Consequently, 
every decimal will have for its denominator 1, with as many 
ciphers as the decimal is places distant from the unit's place ; 
thus, 2 in the Table is ^ ; 3 is j^ ; 4 is j ^q q, etc. 

Art. 88. — ^The manner in which decimal fractions are pro- 
duced, and the relation they bear to whole numbers, may be 
seen by the following formula : 



Qmcanoia.— 10. On what does the tbIqo of ft dedmal depend ? 11. In what propor- 
tion do (kM^imols decrease from the unites place towards the right ? 13. F*rom what 
does each decimal figure take its valoe ? 13. What is the value of the first figure on the 
right of miits ? 14. What effect have ciphers placed ut the right band of ft deohnal t 
l&Whai effect at the left? 
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1000-^10 =100 Note.— .It will be noticed that thedeei- 

1 A A 1 A ti%, ^^^ point is the same as the straight line 

lUO-7-10 == 10 n«edArt. 40. Divide 1 by 10. 

10-^10 = 1 Operation. lK))ll=s.l 

. [ ^ ^ ^ Conceive the straight line employed to cat 

*"?~l^=-XTr = ••*• oflffigures from the right of the divisor arid 

jL-i-10=-r4 ^ .01 <*ividend to be contracted to a point, and 

J" * - ^ ^"^ * yon have the origin and use of the sepa* 
T*iy-s-lu=y,j^= .001 ratrix. 

Thus it appears, that from any mren place in whole nttm- 
bers to any given place in decimals, is a regular descending 
series, formed by a uniform divisor. The right-hand place is 
the quotient of the left divided by 10. The first decimal place 
Is the quotient of the unit's place divided by 10, and is cM^led 
the tenth's place. The decimal point, therefore, occupies a 
position between the unit's place and its quotient. The secdhd 
place is the quotient of the tenth's place divided by 10, or the 
unit's place divided by 100, and is called the hundredth's 
place. Thus decimal fractions, like whole numbers, have a 
local value, and are subject to the same law of increase from 
the right hand towards the left. As 1, in the place of tens, is 
equal to 10 in the imit's place, so 1 in the place of units is equal 
to 10 in the place of tenths. From this circumstance, we may 
know the value of those parts of the unit contained in the nu- 
merator, although the denominator be not expressed. This 
property of a decimal fraction also distinguishes it from a vul- 
gar fraction, for there is no place on either side of the imit 
where the numerator of a vulgar fraction can be placed, which 
will give name to the fraction ; its denominator must, there- 
fore, always be expressed. 

Although ciphers placed at the right hand of a decimal frac- 
tion do not affect its value, yet, placed at the left, they dimin- 
ish it in a tenfold proportion, by removing the significant figure 
80 much farther from the unit's place. Thus, .5 .05 .005 ex- 
press different values, viz. — .5 is •/^, .05 is -^^j .005 is -j^^. 

Write denominators to the following decimals : .5 ; .25 ; 
.026; .3245; .56783; .Y89024. 

Write the following without their denominators. 

1. Twenty-five hundredths. Ans. .25. 

2. Four hundred and fifty-two thousandths. Ans, .452. 
8. Five hundred and sixty ten thousandths. 

4. Sixty-two hundred thousandths* 
6.^ Forty -five millionths. 
6. Mghty-seven billionths. 



7. Kme(y-e^t trilliootbs. 

8. Twenty^five, and four thousaddths. 

As whole numbers are written, units under units, tens iinder 
tens, from right to left, so decimals are written tenths under 
tenths, from left to right. 

1. Write 2 tenths; 3 hundredths; 4 thouaandths; 6 t^ 
thousandths. .2 

.03 
.004 
.0006 

• 2. Write twenty-niije thousandths ; three hundred and four- 
teen thousandths ; five ten thousandths, and sixty-seven mil- 
honths. .029 

.314 

.0005 

.000067 

8. Write five tenths; five hundredths; fifty thousandths, 
and forty-nine ; one hundred thousandths, and sixteen thou- 
sandths. 

4. Write forty-five and five tenths ; six hundred and forty- 
five and four thousandths ; twenty-nine and four thousandths ; 
sixty-seven and forty-seven thousandths. 

5. Write four hundred and fifty-three, and fifty-seven ten 
thousandths ; five thousand and five hundredths ; twenty-four 
and three millionths ; thirty-six and eighty-two billionths. 



ADDITION OF DKCIMAI^S. 

JLrtt 89t — 1. Write one hundred and one tenth; twenty 
and two hundredths ; five units and five thousandths, and add 
them together. 

Operation. ^ whole numbers can only be added 

100.1 ^7 ''^ting them in their proper places and 

20.02 uniting those of the same name ; so deci- 

5.005 mals, when written tenths in the place of 

• Q ^fy J tenths, hundredths in the place of hun- 

1^5.1^5 jms. ^^^^^^ g^^ are added by uniting those 
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of the same name or denomination. The amowit, both in 
decimals and whole numbers, takes its name from the low- 
est, or right-hand place of the numbers added : thus, 1 hun- 
dred, 2 tens and 5 units, when added, are read 125 units ; and 
one tenth, 2 hundredths and five thousandths, when added, are 
read, 125 thousandths. 

Decimal fractions may also be added and illustrated in the 
8am« manner as vulgar fractions. 

2. Add two and five tenths ; four and six hundredths ; 
seven and three thousandths. 

2.5=f^, and 4.06=f§f, and 7.003=1^. 

Then f^ X 100=f^, and ^^'X 10=f^^. 

Obs. — ^Multiplying the terms of a fractioii bj the same quantity does 
not alter its value. (See Art 61.) 

The fractions added : 

M«*+^S*+im='^AA? =13-563 Ans. 

The same, added by decimal fractions : 

2.5 = 2.500 

4.06 = 4.060 
7.003 = 7.003 

13.563 = 13.563 Ans, 

From the foregoing it is evident, that decimal fractions are 
reduced to a common denominator by writing tenths in the 
place of tenths, and hundredths in the place of hundredths, and 
supposing those decimal places, which are deficient, to be sup- 
plied by ciphers. 

Applying the decimal point to the amount, is^ equivalent to 
dividing it by its own denominator, which we have seen is the 
denominator of the lowest of the given decimals, or that deci- 
mal whose denominator is the largest. But the decimal places 
in the numerator of a decimal fraction, are equal to the num- 
ber of ciphers in its denominator, the denominator being under- 
stood ; therefore, addition of decimals may be performed by 
the following 



Questions. — 16. How is the first decimal place produced T 17. Hie secondf fhiid, 
ice, ? 18. How are dedmato to be added, written ? 19. From what does the amount 
take its name ? 20. Applying the decimal point is equal to what ? 2L Hotw are ded^ 
mal fractlona reduced to a common denominator ? 
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RULE. 

Place ike numbers, tenths under tenths, hundredths under 
hundredths, etc. ; or, so that the decimal points may stand 
directly under each other. Add as in whole numbers ; observ- 
ing to point off as many places for decimals in the amount, as 
will be equal to the greatest number of decimals in any of the 
given numbers. 





EXAMPLES. 




(1) 


(2) 


(3) 
2345.6 


Add 459.51 


79.01 


1987.51 


371.62 


891.67 


3456.712 


129.03 


137.79 


21098.6543 


1271.007 


1239.812 


16723.24567 


1090.215 


2671.927 


65431.002001 


3321.382 







4. Add thirty-five and four tenths ; &ve hundred twenty- 
nine and seven millionths ; sixty-nine, four hundred and sixty- 
three thousandths ; two hundred, sixteen and two hundredths ; 
seventy-seven, nine hundred and two tenths. 

Ans. 1827.083007. 

5. Add forty-nine and sixty-seven hundredths ; six hundred 
seventy-nine, two hundred seventy-five thousandths ; one thou- 
sand four hundred, fifty-five thousandths, nine hundred and 
ninety-nine milhonths. 

6. Add 249.39; 6712.9123; 6.3219; 2739.235 ; 5.671 ; 
723.2674; 926.679; 72.601. 

7. Add .7-f9.2-J-.321-J-279.-J-4.67-J-349.2-t-3.956. 

8. Purchased of one man 325.5 lbs. of beef; of another, 
175.75 ; of another, 178.028 ; what was the amount? 

9. I receive of A. $183.25 ; of B. $138.89; of C. $372,218; 
of D. $88.99; of E. $137.29; what is the amount of the 
whole ? 

10. Add $59.67; $158,355; $375,752; $167,375; 
$567,766. 
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SUBTRACTIOir OF DECIMAIiS. 

* ■ 

Artf Mt — 1. From three and two tenths, take one and five 
tenths. 

Operation, 

3.2 

1.5 

1.7 Ans. 

Because fire tenths cannot be taken from two tenths, we 
borrow 1 from the unit's place, which, reduced to tenths, equals 
10 tenths; 1^+33^=^, then J2~^=^=.7. Lastly, 

1 from 2, and 1 remains. Again, three and two tenths is 
the quotient of 32 divided by 10, (see definition of a mixed 
number. Art. 64;) therefore, 3.2 =|^, and 1.6=^; then 
^—^=^=1.7 Ans,, as before. Pointing off the remainder 
b dividing it by its own denominator. Hence the 

RULE. 

Write the numbers and point the result, as in Addition cf 
Decimals, and subtract as in whole numbers, 

(2) (3) (4) (5) 

From 429.67 87.02 369.76 2029.6 

Take 319.76 69.2 126.671 1718.279 

109.91 311.221 

6. From two hundred and sixty-nine and three tenths, take 
fifty-seven and thirty-nine himdredths. ,Ans, 211.91. 

7. Take twenty-four thousandths from nine hundredths. 

Ans. .066. 

8. Take sixty-five millionths from five tenths. 

9. From three hundred seventy-five thousand and three 
tenths, take two hundred forty-nine and thirty-nine one hun- 
dred ^ousandths. .^n«. 374761.29961. 

10. From 361.2 take 276.75. 

11. From 466.36 take 27.366. 

12. From 6678.0002 take 3980.96715. 



QuiBTiom.— 32. How are dedmals to be Babtnicted, written T S3. How can 1tf$ 
IbdUu be taken from two tanthi? S4. What ia done with the uoit bonowedf 
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MUIiTIPIilCATIOlf OF DBCIBIAIiS. 

Artf 91« — 1. Multiply three and five tenths by five tenths. 

Operation, 

3.5 
,5 

1.Y5 Answer. 

The product of tenths mto tenths is hundredths: ^X^= 
^=.25. The product of tenths into units is tenths : 8 X^ 
=11 = 1.5. The sum of the product, .25+1.5=l.'75 Ana. 
Again, 3.5=f| and f^X'^=^=l*'75 Ans,, as before. The 
▼alue of the product is the quotient of its numerator divided by 
the denominator. Hence the figures cut off from the right of 
the numerator are equal to the ciphers in the denominator ; but 
the ciphers in the denominator of the product, it will be per- 
ceived, are equal to the decimal places m both factors ; there- 
fore the multiplication of decimals may be performed by the 
foUovnng 

RULE. 

Multiply 08 in whole numbers, and point off as many places 
for dedm^ds in the prodtict as there are decimal places in ifoth. 
factors. 

If there are not so mxmy places, supply the defect by prefixing 
eij^crs, 

EXAMPLES. 

2. Multiply five hundredths by five tenths. 

Operation. 

.05 
.5 

.025 Answer. 

The product of tenths into hundredths is thousandths. In 
this example, the tenth's place in the product is wanting ; we 
must, therefore, supply it by prefixmg a cipher. 



QuBfTioNs.— 85. Wbat is tbe product of tenths into units T 96. Of teoilis into 
laitfiisr 97. What is tbe rule for (he mnltipUcation of firsetioDS? 98. What H tha 
vahie of the product? 
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S. Multiply 49.5 by 3.2. 
3^ 

99.0 
1485. 



158.40 
4. Multiply 569.39 by 27.05. 
6. Multiply 6.791 by 2.67. 

6. Multiply 549.05 by 35.257. 

7. Multiply six hundred and seventy-five by twenty-seven 
and three tenths. 

8. Multiply sixty-seven thousand by three hundredths. 

9. Multiply 34.56 by 1.3. 

10. Multiply 674.49 by 37.16. 

11. Multiply 5648 by 6.78. 

12. Multiply 7864 by 467. 

13. Multiply fifty-seven and three tenths by twenty-nine. 

14. Multiply thirty-seven thousand by three hundredths. 

15. Multiply fifty thousand and seven tenths by four hun- 
dredths. 



DIYISIOX OF DECIMAIiS. 



Art* 92* — 1. Divide twenty-five hundredths by five tenths. 



By Vulgar Fractions. 
Operation. 

When no remainder will arise 
from the division, the terms of the 
dividend may be divided by the 
corresponding terms of the divi- 
sor. {See Art. •ZS.) It will be 
seen that the decimal point im- 
plies a division of the numerator 
of the quotient by its own denom- 
inator. 



By Decimal Fractions. 
Operation, Proof, 

.6).26 .5 

.5 Ans, ^ 

.25 

We have seen that the decimal 
places in the product of any two 
factors are equal to the decimal 
places in both those factors. The 
divisor and quotient are factors of 
the dividend; therefore the deci- 
mal places in the quotient and di- 
visor, taken together, must be 
equal to the decimal places in the 
dividend. Hence the 



RULE. 

Divide as in whole numbers, and point off so many places for 
decimals in the quotient, that the decimal places in the quotient 
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aand divisor, taken together, shall equal the decimal places in the 
dividend ; or, so many as the decimal pUices in the dividend 
exceed those of the divisor. If there are not so many, supply 
the deficiency hy prefixing ciphers. 

Obs. 1.— The aboTe rule may be illustrated by reference to the operation 
of the preceding question by Vulgar Fractions, thus: the ciphers in the 
denominator of the divisor and quotient are equal to the ciphers in the 
denoxninator of the dividend ; but the decimal places in the numerator of 
a decimal fraction are equal to the ciphers in its denominator ; therefore 
the decimal places in the numerator of the quotient and divisor, taken 
together, must be equal to the decimal places in the numerator of the 
dividend! 

2. Divide five tenths by twenty-five hundredths. 

Operation. 

.6=^=T*o<>^=.60 ; then .25).60(2 Answer. 

.50 

0b8.8l— Anneidiig a dpher to a decimal firaction iinilti)[>lies the tenns of the firaetioii 
hy 10) and, therefore, does not alter t^e value. (See Art. 61 ) Whenever the decimal 
Maoaa in the divisor exceed thoee of the dividend, annex a cipher or ciphers to the 
dividend ; tliia reduces it to the denomination of the divisor. 

3. Divide three hundred and sixty-nine thousandths by nine. 

Operation, 
9).369 

■ ■ 

.041 Answer. 
The necessity of prefixing a cipher to the quotient will be 
more readily seen by the following : t^^if'^^= 1oo6 ' ^^ ^® 
remove the denominator of the quotient, and prefix the decimal 
point to the nimierator, it will then be 41 hundredths, which 
18 not its true value ; but, by placing a cipher between the de- 
cimal point and the left-hand figure, the right-hand figure of 
the quotient will be made to occupy the thousandths' place, 
which will denominate the parts into which the imit is divided, 
or show their true value. Prefixing a cipher, therefore, divides 
the fraction, by midtiplying its denominator. 

4. Divide 36.72 by 18. 6. Divide 21.7 by 7. 

18)36.72(2.04 7)21.7 

^ 3.1 

72 

72 

QusvnoNB.— 39. What is the role for the division of decimalsT 30. How is the 
qootie&k pointed offT 31. Iliustrate the rule. 



11H) FEDERAL MONEY. 

6. Dmde 2.17 hy 1. Am. .SI. 

7. Divide .217 by .7. Ans, ^1. 

8. Divide .217 by 7. Ans, ,031. 

0. Divide one hundred and seventeen and nine tenths by 
nine tenths. Ana, 131. 

10. Divide four hundred fifty-six and three hundred thirty- 
three thousandths by three hundredths. 

11. If three hundred fifty pounds of beef cost twelve doUan 
twenty-five hundredths, what cost one pound ? Ans. .035. 

12. If 565.05 pounds cost 25.42725 dollars, what will om 
pound cost ? Ana. .045. 

Art* 93* — ^From the foregoing it appears that decimal frac- 
tions are like whole numbers in the following particulars : 

1. The figures that compose them have an appropriate place 
to occupy, from which they take their value. 

2. They take their name from the lowest right-hand place. 

3. They increase in value from the right-hand place. 

4. They can only be added by bemg first reduced to the 
lowest denomination. 

5. They are reduced by writing them in their proper place. 

They are unlike whole numbe];^ in the following particu- 
lars: 

1. They diminish in value from the unit's place. 

2. A cipher, placed at the left hand, diminishes then: value. 

3. They inay be written and treated as common fractions. 



PEDEKAL MONET. 

Art* 91 • — ^Federal Money is the coin of the United States. 
Its denominations are eagles, dollars, dimes, cents, and miUs. 

From the above examples and illustrations in Decimal Frac- 
tions, we have seen that a decimal is the division of the uiiit 
into tens, and that from the unit's place towards the right 
hand it decreases in a tenfold proportion. If we examine the 
denominations of Federal Money, we shall find that all bear a 
decimal relation to the dollar, which is considered the unit. 
This will be seen by the following 
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TABLE. 

10 Mils =1 Cent. 

10 Cents =1 Dime. 

10 Dimes =1 Dollar. 

10 Dollars=l Eagle. 

OsSd — ^The eagle is a gold coin, the dollar and dime are silTer ctanB, 
the cent is a copper coin. The mill is only imaginaiy, there being no 
com of that denommation. 

The dime being 1 tenth of a dollar, it occupies the first, or 
right-hand place from the dollar; thus, 0.1. The cent, bein^ 
1 tenth of a dime, and consequently 1 hundredth of a dollar, 
occupies the second place, or place of hundredths ; thus, 0.01. 
The mill, l^eing 1 tenth of a cent, and consequently 1 thousandth 
of a dollar, occupies the third place, or place of thousandths ; 

D. D. c. M. 

thus, 0.001. Placing them together, 1 1 1 1. This may 
be read, one dollar, one dime, one cent, and one mill ; or, one 
dollar, eleven cents, and one mill — as eleven cents is equal to 
one dime and one cent. The same may be said of eagles and 
dollars ; thus, 25 dollars may be read, 2 eagles and 5 dollars, 
since 20 dollars are equal to 2 eagles. Write 4 eagles, 5 dol- 

E. D. D. C. M. 

lars, 8 dimes, 3 cents, 5 mills— 4 5 8 3 5. This may 
be read, 4 eagles, 5 dollars, 8 dimes, 3 cents, and 5 mills ; or, 
45 dollars, 83 cents, and 5 mills. Hence, it is evident that the 
denominations in Federal Money are dollars and decimals of a 
dollar, and may be treated as Decimal Fractions. Federal 
Money is denoted by this chso^cter ($) placed before the figure. 



ADDITION OF FEDBRAIi MOKBY. 

RULE. 

Write the denominations, add and point the result as in Ad* 
dition of J)ecimals. 

EXAMPLES. ' 

Art. 95* — 1. If I buy a bushel of wheat for |2.26 ; a bushel 
of com for |1.32 ; four yards of cloth for $14,285 ; how much 
do I pay for the whole ? 



QoMTioxt.— 1. What is Federal Money Y 2. What are its denominattongT 

9* 
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Obs.-— The Bcholar wiU do well to 



2.25 
1.32 



turn now to the rule for reducing a ^ . qo^ 

vulgar fraction to a decimal I4.zoo 

$17,866 Ans. 

2. Bought 8 yards of cloth for |16.26^; a pair of shoes 
for 871 cents ; a hat for $4.33 ; a whip for 42 cents ; a knife 
for 37^ cents. How much did I pay for the whole? 

Ans. $22,255. 

3. Bought a cart for $17.62 ; a wagon, $62^ ; a plough, 
$7.48 ; 4 rakes, $1.26 ; 3 hoes, $2.15 ; a pitchfork, 87 cents. 
How much did the whole cost? Ans, $91.88. 

4. Purchased a barrel of flour for $9.25 ; 4 poimds of tea, 
$2.08 ; 2 gallons of molasses, 64 cents ; 3 poimds of raisins, 
87 J cents; 9 pounds of sugar, $1.21 J; 8 yards of calico, 
$2.23J. What is the amount of the whole ? 

Ans. $15,795. 

5. Add forty dollars, sixty-seren cents and three mills ; six 
hundred seventy-nine dollars, twenty-five cents and seven mills ; 
one thousand and four dollars, five cents, and five mills ; nine 
hundred, ninety-nine dollars, thirty-nine cents and nine mills. 

Ans, $2723.384. 



SUBTRACTIOir OF FEDBRAIi MOITEY. 

RULE. 

Write the numbers, subtract and point the result as in Sub* 
traction of Decimals, 

EXAMPLES. 

Art* 96* — 1. A man bought 50 bushels of wheat for 
$125.50 ; sold it for $145.75. How much did he gain ? 

Ans. $20.25. 

2. Bought 26 bushels of oats for $8.49 ; sold the same for 
$8.94. How much did I gain ? Ans. $0.45. 

3. Purchased a horse for $92 ; lost on the sale of hin^ 
$15.25. For how much did I sell him ? Ans. $76.75. 

4. Bought 2 barrels of flour for $22.50 ; but, it being dam- 
aged, I am willing to sell it at $4.25 less. What must I re- 
ceive for it ? Ans. $18.25. 



MULTIFUCATION OF FEDEKAL MONET. Itt 

5. Bought 8 yards of cloth for $36 ; gave a $50 bill What 
must I receive in change ? Ana. |14. 

6. Subtract 1 mill from $333. Ans, $332,999. 

7. Subtract half of a cent from $100,000. 

8. Bought a wood lot for $879 ; sold the same for $1000.81. 
How much did I gain ? 

9. If a man's wages in a year amount to $1434, and he 
spends $928.45, how much does he save at the end of the 
year? 

10. How much must be added to $32.50 to make $1000? 



MUIiTIPIilCATIOir OF FfiDBRAIi MOITEY. 

RULE. 

Write the numbers, and point the product as in MultipUed^ 
tion of J)ecimals. 

EXAMPLES. 

Art* 97* — 1. How much will i^ix pairs of shoes cost, at 
$1.37Japair? Operation. 

1.376 
6 

Ans, $8,250 

It will be seen that the operation is the same as in simple 
numbers. The product will always be in the lowest denomina- 
tion of the given sum, until distinguished by points. 

2. What will 9 sheep cost, at $3.75 each ? Ans. $33.75. 

3. How much must be paid for 45 bushels of com, at $1.37 
per bushel ? 

4. What will 38 pounds of sugar cost, at 13-J- cents per 
poimd? Ans, $5.13. 

5. What will 3 dozen hats cost, at $4.75 each ? 

Ans. $171. 

6. What will 75 dozen eggs cost, at 15^ cents a dozen? 

Ans. $11,625. 

7. How much will a man spend in a year, if he spend 12} 
cents a day ? 

8. What will 55 yards of broadcloth cost, at $3.87^ per 
yard ? 



lot DROm AL FKACTIOirB AND PBDXEAL MOIOBT. 

DIVISIOlf OF FBDERAIi M OITBY. 

RULE. 

Write the numbers, and point the quotient ae in Divinon of 
Decimals. 

EXAMPLES. 

Art. 98. — 1. Bought 8 bushels of wheat for il7.92. How 
much was it per bushel ? Ans, $2.24* 

2. Bought 9 pounds of tea for |3.d7^. What was it per 
pound ? Operation. 

9 )3.375 
.375 Ane. 

3. Bought tea to the amount of $3.37^, at 37^ cents per lb. 
What quantity did I buy ? Ans. 9 lbs. 

4. Bought 14^ bushels of com for 121.75. How much was 
it per bushel ? Ans. $1.50. 

5. If a man pay |38.437^ for 20^ casks of lime, how much 
was it per cask ? . Ans. $1,874. 

6. Bought 6 yoke of oxen for $450. What was paid for 
each ox ? Ans. $37.50. 



SUPPLEMENT 
TO DECIMAL FRACTIONS AND FEDEBAL MONET. 

Art. 99. — 1. Purchased 49.5 pounds of butter of A., at 
12} cents per pound; 37.51 pounds of B., at 18f cents per 
pound; 155.05 pounds of C, at 20 cents per pound. How 
many pounds did I buy, and what was the cost of the whole ? 

. ($44.23+. 
^TMT. 1 242.06 pounds. 

2. When butter is worth 18 cents 4 mills per pound, how 
many pounds can be bought for $671.60 ? 

Ans. 3650 pounds. 

3. At 9 mills per yard, how many yards of tape can be 
bought for 45 dollars, 81 cents, 9 mills ? Ans. 5091 yds. 

4. If 5091 yards of tape be worth $45,819, what is 1 yard 
worth ? Ans. 9 mills. 



BILLS OF PARCELS. 105 

5. What will 629.21 feet of boards cost, at $20.18 per 
thousand ? 

6. What will 36 bushels 9 tenths of com amount to, at 1 
dollar 5 tenths per bushel ? Ans. $55.35. 

7. If corn be worth 3 and 5 tenths times as much as pota- 
toes, which are worth 25 hundredths of a dollar per bushel, and 
rye 5 tenths more than com, and wheat 2 and 4 tenths times as 
much as rye, what is the value of wheat? Ans. $3.15. 

8. Bought 4 cords of wood for $12.28 ; 16 pounds of beef 
for $1.25. How much do I pay for the whole, and how much 
more for the wood than for the beef? 

9. Bought 28 bushels of potatoes, at 28 cents a bushel •; 45} 
bushels of apples at $1.12} per busheL How much did the 
whole cost, and how much more did the apples cost than the 
potatoes? . j $59,027} whole cost. 

^"*- ( $43,347} difference. 



BILLS OF PABCELS. 



Art* 100* — It is customary for the merchant, when he de- 
livers goods, to give also a bill of the articles, and their prices, 
with the amount cast up. Such bills are called BUU of Par- 
eels. 



Concord^ May 18, 1837. 
Mr. JoHH Worthy, g^j^ ^ p^^^^ Tkusteum, 

5} bushels of oats, at $0.63 per bushel 83.465 

12| bushels of wheat, at 91*50 per bushel 18.750 

7} cords of wood, at $3.45 per cord ..25.875 

Received Payment, $48,090 

PSTEB TaUSTBUM. 



Mr. Bekj. Savage, j^^^ ^ j^^^ ^^^ 

12} yards of broadcloth, at $3.87} per yard 

5} casks of nails, at $5.50 per cask 

1 12 pounds of iron, at 9^ cents per pound 

16 pounds of steel, at 18 cents per pound 

25 pounds of lead, at 9| cents per pound 

1 hogshead of sugar, (8} cwL) at $9.24 per cwt 

3} boxes of glass, at $7.50 per box 

$191,810 



106 COMPOUND NUMBEKs.— Monet. 



OOMFOUND NUMBERS. 

Art* 101 • — ^All preceding numbers have been simple ; tbat 
IS, numbers whose sum may be expressed by a certain number 
of units of one and the same kind, as 256. By reference to 
Notation, it will be seen, that this expression is 2 hundreds, 6 
tens, and 6 units, which, instead of being written separately, 
are expressed as two hundred and fifty-six units, which are 
8£dd to be of the same denomination. But if a man have 10 
pounds and 2 shillings, he cannot add them so as to make 
12 pounds, nor 12 shillings, but they must be expressed sepa- 
rately. So if a man travel 3 miles and 25 rods, the sum is 
neither 28 mHes, nor 28 rods ; but they must, in like manner, 
be expressed, the miles and the lods each by themselves. So 
of feet and inches, barrels, quarts, and pints. These are called 
different denominations. Hence, compound numbers are those 
which treat of quantities consisting of different denominations. 

TABLES OF COJKPOUND NUMBERS. 

MONEY. 

Art, 102. — Federal Money. 

XOmiUs make 1 cent^ cL 

10 cents " 1 dime, d, 

10 dimes ** 1 dollar, doL 

10 dollars ** 1 eagle, & 

The above denominations of Federal Money are authorized by the 
laws of the United States ; but, in the transaction of business in Netr 
England, we seldom hear any of them named hut dollars and cents. 

'* A coin lis a piece of money stamped, and having legal value. The 
coins of the United States are, three of gold ; the 'eagle, half-eagle, 
and quarter-eagle ; five of silver, the dollar, half-dolhu-, qaarter-doUiar, 
dime, and half-dime ; and two of copper, the cent and half-cent Of the 
small foreign coins current in the United States, the most common are 
the New England four-penee-halfpennyf or New York sixpence, worth 
6i cents ; and the New England ninepence, or New York shillmg, worth 
12^ cents. The value of the several denominations of English money is 
different in different places. A dollar is reckoned at 4«. &d. in England ; 
6s. in Canada ; 6«. in New England, Virginia, and Kentucky ; 8«. in New 
York, Ohio, and North Carolina ; 7«. Qd in Pennsylvania, New Jersey, 
Delaware, ^d Maryland ; and 4s. 8d in South Carolina and Georgia." 

Art. 103* — English Money, 

4 Earthings, ^r«.,make ; 1 penny, d 

12 pence ** 1 shilling, <. 

20 shillings " 1 pound, Z. or £. 



TIMB. ^W]&|0«V». m 

Art. ML— Time. 

Time is the measure of duration or ezistenoe. 

60 seconds, s., make 1 mii^te, m 

60 minutes ** 1 hour, h, 

24 hours " 1 day, <£ 

7 days ** 1 week, w. 

865^ days, or 865 d. 6 A., or 52 w^ make 1 year, yr, 

** The year is oommonly divided into 12 months, as in the following 
table, odJed calendar months : 
Moafhs. Bays. M. D. Bl D. M. D. 



1 January, 81 

2 Februsiy, 28 
8 March, 81 



4 Aprils 80 

5 May, 81 

6 June, 80 



7 July, 81 

8 August, 81 

9 September, 80 



10 October, 81 

11 November, 80 

12 December, 81 




Another day is added to February every fourth year, making 29 days 
in that month, and 366 in the year. Sudi years are called Bissextile^ 
Cfr Leap Year. To know whether any year is a common or leap year, 
divide it by 4 ; if nothing remain, it is leap year ; bat if 1, 2, or 8 
remain, it is Ist^ 2d, or 8d after leap year. The number of days in the 
Bereral months may be called to mind by the following verse : 

days hath September, 
June, and November; 
the rest have thirty-one^ 
Excepting February alone, 
Which hath twenty-eighty nay more, 
Hath twenty-nine one year in four. 

The true solar year consists of 865 days, 5A. 4Bm, 5T«., or nearly 865} 
days. A common year is 865 days, and one day is added in leap year to 
make up the loss of ^ of a day in each of the preceding years. This 
method of reckoning was ordered by Julius Caesar, 40 years before the 
birth of Gborist, and is called the Julian Account, or Oldf Style. But, as 
the true year £d]s 11m. 8«. short of 865i days, the addition of a day 
every fourth year was too much by 44m. 12s. This amounted to one day 
in atx>Qt 130 years. To correct this errw. Pope Gregoiy, in 1582, 
ordered that 10 days should be struck out of the calendar, by callipg the 
J^th of October the 15th ; and to prevent its recurrence, he ordered that 
each succeeding century divisible by 4, as 16 htmdred, 20 hundred, and 
24 hundred, should be leap years, but that the centuries not divisible by 
4, as 17 hundred, 18 hundred and 19 hundred, should be common years. 
This reckoning is called the Gregorian, or New Styla The New Style 
difiGers now 12 days from the Old Style. " 

Art. 105.— 2Voy Weight. 

Troy weight is used in weighing gold, silver, platina, diamonds, and 
other precious stones. The standard Troy pound of the United States, is 
the weight of 22.79437'7 cubic inches of distilled water, weighed in air 

24 grains, ^&, make / 1 penny weighty pwt. 

80 pennyweights * 1 ounce, oz. 

12 ounces " 1 pound lb. 
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Art. 106« — Apotliecaries^ Weight 

This weight is used only bj apothecaries and phyBicians in oompoiiiid« 
ing medjcines. 

20 grains, ^rA make 1 scruple, ^. 

8 scruples ** 1 dram, 3. 

8 drams ** ^ 1 ounce J. 

12 ounces ** 1 pound, fb, 

** The original standard of all our weights was a com of wheat taken 
finom the middle of the ear, and well dned. Tliese were called grains^ 
and 82 of them made one pennyweight But it was afterwards 
thought sufficient to divide this same pennyweight into 24 equal parts, 
still calling the parts grains, and these are the basis of the table of Troy 
weight, by whidi are weighed gold, silver, and jewelry. Apothecaries^ 
weight is the same as Troy weighty only having different divisions 
between grains and ounces. Apothecaries make use of this weight in 
compounding their medicines, out they buy and sell their drugs bv 
Avoirdupois weight In buying and selling coarse and drossy articles, it 
became customary to allow a greater weight than that used for small and 
predous articles, and this custom at lei]^^ established Avoirdupois, or 
common weight^ by which all articles are weighed, with the following 
exceptions. Avoirdupois weight is about one-sixth part more than Troy 
wei^ht^ — ^the former being 7000 grains, and the latter 6*760 grains. In 
buymg and selling by the hundred weight, 28 pounds have been called a 
quarter, 112 pounds neat,; but this practice of grossing, as it is called, 
is now pretty generallv laid aside, and 26 pounds are considered a 
quarter, and 4 quarters (100 pounds) a hundred weight** 

Art. I07t — AvoirdupoiSf or Common Weight. 

• This weight is used in weighing most kipds of merchandise, and all 
metals, except silver and gold. 

16 drams make 1 ounce, oz, 

16 ounces « 1 pound, lb, 

28poimd8 ** 1 quarter, qr, 

4 quarters, « 1 hundred, cwt 

20 hundred, ** 1 ton, ton. 



MEASUREa 

Artt 108 • — Linear Measure. 

This measure is used in measuring distances, lengths, breadths, heighth% 
and depths. 

8 barleycorns, 6ar, make 1 inch, in, 

12 inches « 1 foot, ft. 

8 feet « 1 yard, yd. 

6J yards, or 16i feet. « lrod,orpole, rd. 

40 rods « 1 farlong, fur. 



MSA0QESS. MM 

8 fbrloDgs make 1 mile^ mi. 

8 miles ** 1 league, lea. 

69j^ miles ** 1 degree, degf. 

S60 degrees ** 1 drde of the eayrth. 

7yVir inches « 1 link, Ik. " 

25 links « 1 rod, rd, 

4 rods, or 100 li " 1 chain, cha. 

80 chains " 1 mile, mi 

* The original standard of English Long Measure, was a barleycora 
taken from the middle of the ear, and well dried. Three of these in 
laagtk were called an inch, and then the others as in Ube table. Long 
Measure is employed for denoting the distance of places, and for measur- 
ing where length only is concerned. When measure is applied to sur> 
&ce where both length and breadth are concerned, it is c^ed Square 
Measure. A square inch is a square measuring an inch on every side. 
The table of Square Measure is made from that of Long Measure, by 
multiplying the several numbers of the latter into themselves. Thus, 12 
inches are a foot in length ; a square foot, then, is a square which meas- 
m'es 1 foot^ or 12 inches on every side, and contains 12Xl2i«144 square 
inches. Three feet in length make a yard. A square yard is a square 
measuring 8 feet on each side ; but such a square contains 
(see figure) nine (3X8—9) square feet; and when we say 
that a aur&ce contains so many square feet, or square yards, 
we mean that the surflEice is equal to such a number of 
squares, meaning a foot^ or a yard, on each side." 

Art* 109* — Cloth Measure. 

This measure is used for measuring doth, and other goods which are 
■old by the yard or elL 

2i inches make 1 nail, no. • 

4 nails ** 1 quarter, qr. 

4 quarters ** 1 yard, yd 

8 quarters " 1 ell Flemish, E.FL 

5 quarters ** 1 ell English, E. K 

6 quarters " 1 ell French, E. Fr. 

8'7.2inches « 1 ell Scotch, E. S. 

Art* 110« — Square Measure. 

TtoB measure is used in measuring all kinds of sur&ces, such as lan4 
paving, flooring, plastering, and every thing which has length and 
neadth. 

Gunter^s chain, used by surveyors in measuring land, also in measur 
mg distances, is 4 rods, or 66 feet in length, and is composed of 100 links. 

144 inches make 1 square foot, ft 

9 feet " 1 square yard, yd 

80^ yards ** 1 square rod, rd. 

272^ feet * 1 square rod, rd 

40 rods " Irood, ro. 

4 roods ** - 1 acre, acr. 

10 
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110 mAft0tc^8. 

640 acres make 1 square nlSle, ml. 

10 square chains ** ...1 acre, aer, 

6400 chains ^ 1 square mile, ini. 

Art. Ill* — Solid,, or Cubic Measure, 

Cubic Measure is used in measuring solids, or any thing that has ilHr 
dimensions, length, breadth, and thicknesa. 

1728 inches make 1 foct^ fi. 

27 feet « 1 yard, yd. 

40 feet of rocmd timber, or > , x^ i^ 

50 feet of hewn limber, J ^ ^'^ ^^ 

128 feet..... 1 cordi cot. 

A perch of stone is equal to 24| cubic feet, used by masons in meas- 
uring stone walls. A square of earth is equal to 216 cubic feet. 

Art* 112* — Wine Measure. 

Wine Measure is used in measuring wine and all spirituous liquors, ex- 
cept porter, ale, and beer. 

4 giUs make 1 pint, pt 

2 pints ** 1 quart, qt 

4 quarts ** 1 galloi^ goL 

81 i gallons ** 1 barrel, oar, 

63 gallons ** 1 boghead, hhd. 

2 hogsheads ** 1 pipe, p. 

2 pipes " .1 tun, L 

Om.— The wine gaOozi o(»^ains 231 cubiic inches. 

The hogshead is used only in estimating the contents of ci^ms, we0s, 
«or large U>die8 of water. The conunon gallon is 231 cubic inches. A 
gallon of milk, or malt liquor, is 282 cubic inches. 

''Four pounds of Troy Weight of -wheats gathered from the middle of 
the ear, and well dried, were called one gallon ; and this was the original 
standaiid of all English measures, both liquid and (by ; and t&is was the 
same as the present wine g^on. But, in time, it became customary to 
use a larger measure in semng dieap liquors ; and this custom at length 
established the Beer Measure, which bears about the same mx)portion to 
Wine Measure that Aroirdupois does to Troy Weight The Dry Measure 
was also made larger than the Wine Measure, and was at la!igth estab- 
lished at about a mean between Wine and Be^ Measure. The statute 
bushel for measuring coal,' ashes, and lime, in Vermont, contains 8$ 
quarts, or 2553.6 cubic inchea" > 

RiacAaKs. — ^Wlien measure is applied to magnitudes which have length, 
breadth, and thickness, it is called solid, or cubic measure. A solid inch 
is a body or block, haying six sides, each of which is an inch square^ and 
the number of inches in a solid foot is equal t/) the number of such blocks 
that would be required to make a pile a foot square and a foot high. Now 
it would require 144 blocks to coTer a square foot one inch high. Hence 
to raise the pile 12 inches h^h would require 12 times 144—1728 blocks 
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crindieB. InfikemaiiiierHwoiddi^nneSiofidblio^ 
to cover a sqiiare yard to the height of one foot» and 3 times 9^-27, to 
nuse it 8 feet^ or moke one solid yard. A cord of wood is sometimes 
called 8 feet In this case, four feet in length, four in breadth, and one 
in height— 16 solid feet ; or 8 feet in length, 4 in breadth, and 6 inches in 
height^ a foot ; that is, } of a cord is Called one foot, {, two feet, etc In 
measuring lands, roads, etc^ the distances are usually taken in chains and 
links. In ordinary business, feet and inches are the most common meas- 
ures. By forty feet of round timber, in the table of solid measure, is 
meant so much round timber as will make forty feet after it is squared. 

Art* lis* — Ale, or Beer Measure, 

Tliis measure is used in measuring porter, ale, beer, milk, and water. 

2 pints, jp<«. make! 1 quarts qt 

4 quarts ** 1 gall(»], aaL 

86 gallons " 1 barrel, bar. 

64 gallons <* 1 hogshead, hh± 

2 hogsheads " 1 butt^ lutL 

2 butts " 1 tun, tun, 

Obsw-— The ale roUoq oontoinw 282 cable or scdid inchea. 

Art* 111* — Dry Measure. 

This measure is used in measuring grain, fruit, seeds, roots, salt^ sand, 
(lysters, coal, etc. 

2 pints, /)^«. make ...1 quart, qU 

4 quarts " 1 gallon, gal, 

8 quarts ** 1 peck, ph. 

4 pecks " 1 Dushel, wt. 

8 bushels " 1 quarter, qr, 

4 quarters " 1 oialdron,' eh, 

Obs. — A galloa drj measure contains 268f cubic inches. 

A Winchester bushel is 18^ inches in diameter, 8 inches deep, and con- 
tains 2150| cubic inches. The coed bushel must be 19^ inches in diame* 
ter : and 86 bushels, heaped up, make a London chaldron of coal, the 
weight of which is 8166 lbs. Avoirdupois. 

Art* 115* — Circular Measure. 

Oireolar Measure is used for measuring circles, latitude and longitude^ 
and in computing the reyolution of the earth and other planets roxmd tha 

60 seconds, " make 1 minute, ' 

60 minutes ** 1 degree, ^ 

80 degrees " 1 sign, c. 

12 signs, or 860* / 1 circle. 

" Every circle, without regard to its size, is supposed to be divided into 
860 eqmu parts, called degrees, and these again to be subdivided into 
minutes ana seconds ; so tl^t the absolute quantity expressed by any of 
these denominationB must always depend dpon the size of the circle. A 
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degfM ott the drcmnfere&ce of a drde, whose radios or semidiaineter is 
68 nules, is one mile ; if the radius is 58 rods, the length of the dogpree is 
one rod. In this measure are reckoned latitude, longitude, a^ th« 
planetary motions." 

Art* 116« — Miscellaneous, 

12 units, or things, make 1 dozen, doz, 

12 dozen **^ 1 gross, gro, 

12 gross, or 144 doz. ** 1 great gross, O.gro 

20 things ** 1 score. 

24 sheets of paper ** 1 quire, 

20 quires " 1 ream. 

112 pounds " 1 quintal 

6 points ** ....1 una 

12 lines " 1 inch. 

4 inches " 1 hand 

6 feet * 1 fathom. 

Obs.— PoiiitB and lines are applied to measuring pendulomB of dodki; handSi ts 
Beasuriog hones ; fhthomS) to measiiring depths of the sea. 

Boohs, 

When a sheet is folded into two leaves, it is called Folio. 

When folded into 4 leaves, it is called Quarta 

When folded into 8 leaves, it is called Octavo. 

When folded into 12 leaves, it is called Duodecimo, or 12mo 

When folded into 18 leaves, it is called 18mo. 

When folded into 24, it is called 24mo. 

When folded into 48, it is called 48mo. . 

A gallon of train oil weighs T} pounda 

A stone of butcher^s meat weighs 8 " 

A gallon of molasses ** 11 " 

A stone of iron ** 14 ** 

Afirkmofbutter « 66 « 

Afotheroflead « 194 cwt 

A barrel of flour ** 196 pounds. 

A " of pork or beef « 200 « 

A « of soap •* 256 « 

A quintal of fish « 112 « 



REDUCTION. 

Art. 117i — ^Reduction is the changing of numbers from one 
denomination to another, without altering their value. 

1. In £6 7«. 8<f. 2qrs., how many farthings ? 

QvBSTioNB.— 1. What ia Reducticm t 52. By what numbeiB do you multiply in Ex- 
ample 1st? and why? 



nmnccttotf. lis 

Operation. It is plain, that if in one potEod 

£6 Y«. Qd, 2gT*. there are 20«., in 6 pounds there 

20 are 6 times as many, or 120s, ; 

227 and in £6 Is. there are 127*. 

22 Ag£dn, if in one shilling there are 

^KQo 12t£., in 127«. there are 127 times 

. 12, which, with the 6d, added, 

equals 15S2d, Lastly, it is evi- 

61S0qrs. Ans. ^ent that, if in 1 penny there are 

4 farthings, in l&S2d. there are 4 times the number of far- 
things, or 6130, the 2qrs, in the given question bdng added. 
Hence it appears, that in any given number of pounds there 
are 20 times as many shillings as pounds, 12 times as many 
pence as shillings, and 4 times as many farthings as pence. 
This process is called Reduction Descendmg, because higher 
denominations are brought into lower. 

2. In 6130 farthings, how many pounds ? 

Operation. It will be seen that this question 

4)6130 is the reverse of the former; and 

22)1532 2qrs. ^^ ^ farthings are equal to 1 penny, 

2I0U2I7 8d so the number of pence in 61 30g'r«. 

' — L ■ will equal the number of times it 

£6 1s,Bd. 2qrg. Ans, contams 4, or 1532d. and 2^s, 
over. Again, as 12d, are equal to 1 shilling, so in 1532c?. the 
number of shillings will equal the number of times it contains 
12, or 127^. and %d, over. Lastly, since 20tf. is equal to 1 
pound, 127^. must equal 6 pounds and 7«., because 20 is con- 
tained in 127*. 6 times, and 7«. over. It is always to be re- 
membered, that the remainder is of the same denomination as 
the dividend, whatever may be the divisor. This latter pro- 
icess is called Reduction Ascending, because lower denominations 
are brought into higher. By these examples, it appears that 
Reduction Ascending and Descending mutually prove each 
other. From the preceding operations we derive the followin&r 
Rules: 



Art. 118. 

Reduction Descending, 

RULE. 

Multiply the highest denomiria' 
iion given by that number which 
expresses haw many it takes of the 



10* 



Art. 119. 

Reduction Ascending. 

RULE. 

Divide the denomination given 

by that number which expresses 

how many of that denomination it 
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next lower to make one t^ the 
higher, observing to add the next 
lower denomination to the product. 
MuUiply pownds by what makes a 
pound; shillings by what makes 
a shUlinffy and so on, until you 
have reduced it to the denomina- 
tion sought in the qujestion. 



takes to make one of the next high' 
er. Divide farthings by as many 
farthings as it takes to make a 
penny; pence by as many pence 
as it takes to make a shiUing, and 
so on, until you have reduced it to 
the denomination required. 



English Money. 



EXAMFLES. 

3. In 624 pounds, how many 
fiurthings? 

5. If 6 shillings make a dollar, 
how many dollars in J&780 185. ? 

7. How many pence in jS24 
16s. Ud.l 

9. How many guineas, 28s. 
each, in j&49 ? 



EXAMPLES. 



4. In 699040 farthings, how 
many pounds ? 

6. In 2603 dollars, how many 
pounds and shillings ? 

8. How many pounds in 6963 
pence? 

10. How many pounds in 36 
guineas? 



Troy Weight. 



11. In 18 lbs. 11 oz. 6 pwt. 18 
grs., how many grains ? 

13. Bought jewelry weighing 
1 lb. 10 oz. 16 pwt. 20 grains. 
Paid S0.04 per grain. What did 
Ipay? 



12. In 109122 grains, how 
many pounds ? 

14. If I pay S437.60 for jew- 
elry, at the rate of $0.04 per graiiiy 
wliat was the weight ? 



Avoirdupois Weight. 



16. In 6 tons, 16 cwt 3 qrs. 
12 lbs. 14 oz. 10 drs., how many 
drams? 

17. What will be the cost of 
40 tons of lead, at $0.12 per 
pound? 

19. What must I pay for 20 
tons, 18 cwt. of hay, at the rate 
of 6 cts. per pound ? 



16. Reduce 3360762 drs. to 
tons. 

18. Bought lead to the amount 
of $10752, at $0.12 per pound. 
What was the weight ? 

20. How much hay can be* 
bought for $2340.80, at 6 cts. per 
pound ? 



Apothecaries* Weight. 



21. Reduce 6!b lo; 73 23 16 
grs. to grains. 

23. Reduce 21Bj 11$ 33 13 13 
grs. to grains. 



22. In 39836 grains, how many 
pounds ? 

24. In 126463 grains, how 
many pounds ? 



QUB8TION8.— 3. What is the process called? 4. By what nnmbers doyoadlvid9' 
In question 3? and why? 5. What is this process calledY 6. What is the role Ibr 
Beanction Aaoonding ? 7. For Reduction Descendiiig ? 
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Lcmg Measure, 



25, Redace 640 degrees to 
feet 

. To reduce degrees to statute 
miles, multiply first by 69, and 
for the ^ in the multiplier take j 
of the multiplicand. Thus : 
2)640 degrees. 
69^ 



6760 
3840 
320 



26. In 234854400 feet, how 
many degrees ? 

To divide by 164, first reduce 
16|^ to halves, and me dividend al- 
so to halves. Thus, 16^=33 iialf 
feet ; and 234854400=:469708800 
half feet, which, divided by 33 
gives 142338 rods. 



44480 miles. 

27. How many barleycorns 
will reach across the Indian 
Ocean, it being 45 degrees ? 

29. A teamster, after travelling 
20 miles, met a man who ofiered 
him as many 5 cent pieces for his 
load, as his larger wheel had turn- 
ed round times since he com- 
menced his journey, the wheel 
being 20 feet in circumference. 
How much did he get for his 
load? 

31. How many barleycorns 
will reach round the globe, it 
being 360 degrees ? 



28. How many 
594475200 barleycorns ? 



in 



30. If a teamster receive for 
his load $264.00, being paid 6 
cents for each revolution of the 
larger wagon- wheel, the circum- 
ference l^ing 20 feet, how far 
had he travelled 7 



32. In 4755801600 barley- 
corns, how many degrees ? 



Itand, or Square Measure, 



33. If in a county there are 
1200 square miles, how many 
square rods are there in this 
county? 

35. How many square inches 
in 430 square acres ? 



34. How many square miles 
in 1,22880000 square rods ? 



36. In 2697235200 square mcli< 
es, how many square acres 7 



Solid, or Cubic Measure. 



37. How many solid inches in 
10 cords of wood ? 

39. In 40 cords, how many 
cord feet ? 

41. How many solid inches in 
a pile of timber containing 54 
tons? 



38. Reduce 221 1840 solid inch- 
es to cords. 

40. In 320 cord feet, how many 
cords? 

42. In 3732480 solid inches of 
round timber, how many tons ? 
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Chth Meaiurt, 



43. Reduce 6324 yds. 3 qrs. 
8 na. to nails. 

45. What will 54 yds. 3 qrs. 
na. of cloth cost, at 124 cts. an 
inch? 



44. How manyyards in 101199 
nails? 

46. If I bny cloth to the amount 
of (246.371, at the rate of l^ 
cts. per inch, how many yards do 
I buy? 



Wine Measure. 



41. In 6 tons, how many 
quarts? 

49. What will be the cost of 
8 hhds. of wine, at (0.05 per 
pmt? 



48. In 5040 quarts, how many 
tuns ? 

50. How much wine can be 
bought for. $201.60, at 5 cents 
per pint ? 



Ale, or Beer Measure, 



51. What will 40 hhds. of beer 
cost, at 90.02 per pint ? 



52. How much beer cian be 
bought for 9345.6O, at 2 cenU 
per pint ? 



Dry Measure, 

63. Reduce 8 ch. 10 bush. 3 
pks. 7 qts. 1 pt. to pints. 

55. How many pints in 30 
bushels ? 



54. In 19135 pints, how many 
chaldrons ? 

56. In 1920 pints, how many 
bushels 7 



Circular Measure, 



57. In 6 8. 28 deg. 10 m. 8 sec, 
how many seconds 7 

59. Reduce 7 s. 21® 30' 29" 
to seconds. 



58. Reduce 749408 seconds to 
signs. 

60. In 833429 seconds, how 
many signs 7 



Time, 



61. How many minutes in 10 
yrs. 30 da. 18 hrs. 45,m. 7 

6^. How many seconds from 
May 1, 1830, to April 12, 1837, 
inclusive 7 

65. Alexander the Great as- 
cended the throne 332 years be- 
fore the Christian era. How 
many minutes from that period to 
1837? 



62. In 5303925 minutes, how 
many years 7 

64. In 219326400 seconds, how 
many years 7 

66. In 1140807240 mintttes, 
how many years ? 
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SUPPLEMENT TO REDUOTION OP WHOLE NUMBEBa 

Art. liO.— 1. How ma»y dollars in £480 18*. ? 

Ans. $1603. 
2. In £332 16*. 8d, how many ninepences? 

Ans. 8875 and Bd, 
8. How many times will a regular clock strike in 400 years ? 

4ns. 22776000. 

4. A man sold fonr trees standing in the forest, measuring 
as follows : 6 tons, 5 Urns, 4^ tons, 3 tons, at 12^ cts. per foot. 
What was their value ? Ans. $92.50. 

5. A man buys 20 tons of hay, at 45 cts. per cwt. He 
pays a man 62^ cts. a day for himself, and 50 cts. for his team. 
It takes him 6 days to cart it. How much does the hay cost 
him? Ans. 1186.75. 

6. How many plank one foot wide and thirty-three feet long 
will it take to cover a bridge 60 rods in length, and 2 rods wide, 
and what will it cost, at 20 cts. per hundred feet? 

. { 990 plank. 
^^- 1 $66.34 cost. 

7. If a boy be paid for wheeling a bushel of apples over 
said bridge 1 mill for every revolution of the wheel, which is 5 
feet in circumference, how much does he receive ? 

Ans. 19 cts. 8 m. 

8. What will 2 tons of molasses amount to, at 6^ cents a 
pmt? Ans. $252. 

9. A Yermonter, being in Boston, 80 miles from home, sold 
his dog and returned. At 6 o'clock the following night, the 
dog left his new master, and at 6 o'clock the next morning 
stood at the* door of his former master. How many steps did 
he take of 8 inches each ? 

10. What will the plastering of a room, 15 feet square, the 
walls 9 feet high, amoimt to at 23 cents a square yard, deduct- 
ing for 2 doors, 7 feet by 3, and 2 windows, 5 feet bv 3 ? 

Ans. $17.71. 

11. How much time would a person lose in 20 years, by 
lying in bed half an hour later every day than he ought ? 

Ans. 152 days, 4 hotu^, 30 minutes. 
' 12. How many cords of wood would a man draw in 6 weeks, 
drawing 4 loads a day, and 6^^ cord feet at a load ? 

Ans. 117 cords. 
13. A merchant failing in trade, owes A. £15 Is. Od,; 
B. £69 lis. 6d.; 0. £102 16*. Ud.; D. £41 19«. lOd.; 
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£. £139 lis. 6d, His whole estate is yalued at £800. How 
much does he owe more than he is worth ? 

Ans, £69 ISs. 5d, 

14. How many shingles will cover the roof of a factory 100 
feet in length, one side of the roof being 40 feet in width, if 4 
shingles in width cover 2 feet in length, and 2 courses make a 
fobt? Ans, 32,000. 

15. How many boxes, each 12 lbs., can be filled from a 
hogshead of sugar containing 7 J cwt. ? Ans, 70. 

16. In 46 bales of cloth, each containing 24 pieces, and each 
piece 42 ells Flemish, how many yards ? 

Ans, 34,776 yards. 

17. The sun travels through 6 signs of the zodiac in half a 
year. How many degrees, minutes, and seconds ? 

Ans, 180 deg., 10,800 m., 648,000 sec. 

18. How many English crowns, at 6s. Sd, each, in 10 Eng- 
Ush guineas, at 28^. each, and 24 pistoles, at 22s. each ? 

Ans. 121c. Is. id. 

19. The forward wheels of a wagon are 14^ feet in circum- 
ference, and the hind wheels 15^ feet. How many more times 
will the forward wheels turn round than the hind wheels, in 
running from Concord to Boston, the distance being 60 miles ? 

ArhS. 1734, rejecting fractions. 



REDUCTION OF FRACTIONS. 

Arti 121 • — 1. Reduce -^^^ of a pound to the fraction of a 
penny. 

We have seen that integers of a higher denomination are 
brought into integers of lower, by multiplication, (see Art. 
117 i) and also that fractions are multiplied either by multi- 
plying the numerator, or dividing the denominator. (See Art. 
67.) Poimds are reduced to shillings by multiplying by 20, 
and shillings to pence by multiply mg by 12. Therefore^ to 
reduce -j^ of a pound to the fraction of a penny ^ multiply the 
fraction by 20 and 12, thus: 

Or thus : 

1 

^X20xl2=m=^ Ans. 6 U ^^^0 5 



6 



5=1- Ans. 
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As the numerator of the fraction is to he multiplied, place 
it with^^its multipliers on the right of the 'Hne, and 289, the 
divisor, on the left. Cross 288 and 12, and write 24 in the 
place of the larger number ; 4 is contained in 20 five times, 
and in 24 six times. The answer, then, is 5 divided by 6, or 
1^, in the lowest terms of the fraction. 

Obs. — ^It will be seen, that the only difference between redudne 1 poimd 
to pence, and «l^ of a pound, is, that in the latter case the multiplicand 
is a number diviaed ; consequently, haviug multiplied the numerator as 
we should a whole number, we divide the product by the denominator. 
To divide the product is the same as to divide the multiplicand. 

Art* 122* — ^To change fractions of a higher denomination 
into fractions of a lower denomination, we have the foUowing 

RULE. 

Multiply the numerator of the fraction, or divide the denom- 
inaior by all the denominations bettoeen it and that denomination 
into which it is to be reduced, including the lower denomination, 

EXAMPLES. 

1. Reduce ^^ of a pound to the fraction of a penny. 

Ans. \, 

2. Reduce -^^^ of a pound to the fraction of a farthing. 

Ans, \, 
8. What part of a pound is j^ cwt. ? Ans, ^. 

4. Reduce -^ of a yard to the fraction of a nafl. Ans, J. 

5. Reduce y^^ of a pound to the fraction of a farthing. 

Art* 123t — It has been shown (see Art. 117) that Reduc- 
tion Ascendiag is the reverse of Reduc- 
Operation. tion Descending, and also, (Art. 68,) 



2 



1 



that a fraction is divided, either by di- 
*^ viding its numerator or multiplying its 

^t denominator. Farthings are reduced to 

^ pence by dividing by 4, and pence to 



\z=:^Ans, shillings by dividing by 12; shillings to 
pounds by dividing by 20. Therefore— 
To reduce \ofa farOdng to the fraction of a pound, divide 
the fraction by 4, 12, and 20. 

1. What part of a pound is ^ of a fieui;hing? 



190 



loiyopiiairr ov nuQCiaNfl. 



Operations. 



ix4xl2x20s=TAT 



Or thus: 2 

4 

12 
20 



1920 



l=TlftnF -^«*- 



Art* 121« — ^To cliange fractions of lower, into fractions of 
higher denominations, we have, then, this 

RULE. 

Multiply the denominator of the Jraetion hy all the denordi- 
nations between it and that into which it is to be reduced^ and 
write the product under the numerator of the given fraction. 

2. Reduce f of a penny to the fraction of a pound. 



Operations. 



fxl2x20=TA7=^. 



Or thus: 6 
12 

4 n 



288 



$ 



l=z^Ans, 

As the denominator of the fraction is to be multiplied for a 
diyisor, place it with its multipliers on the left of the line. 
Th.en, by cancelling, 5 on the light of the line, and 20 on ihe 
left, equal 4- : therefore cross 5 and 20, and write 4 on the 
left. Multiply the remainmg numbers on the left together, for 
a cdvisor. We have, then, the answer in the lowest terms of 
the fraction, -^g. 

3. Reduce f of a penny to the fraction of a pound. 

4. Reduce \ of a farthing to the fraction of a pound. 

■^TfiS. a a (8 6* 

5. What part of a cwt. is ^ of a pound ? Ans, j^-^-. 

6. Reduce |- of a nail to the fraction of a yard. Ans, <^. 



QuKSTioK.— 1. What would be your muttipUere in reducing the ftactlon of a pound 
to the ftaction of a pennf ? 



REDUCTION OF FKACTIONS. 
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RCa>UCTI01C ASCENDIXG AND DESCEITDIirG. 



EXAMPLES. 



DXSOSNDINQ. 

Art. 125. — 1. Reduce ^hTS 
of a pound to the fraction of a 
farthing. 

3. I^uce xiv o^ ^ pound to 
the fraction of a penny. 

6. Reduce jAv ^^ ^ guinea to 
the fraction of a penny. 

7. Reduce ^ of a guinea to the 
fraction of a pound. 

4 
l£ 



Guinea 1 
6 s.t0 



4=^ Ans. 

9. Reduce ^ of a guinea to 
the fraction of a penny. 

11. Reduce ^V of a shilling to 
the fraction of a &rthing. 

13. Reduce jf^ of a pound 
Troy to the fraction of an ounce. 

16. Reduce ^^^ of a hhd. of 
wine to the fraction of a quart. 

17. What fraction of a rod is 

19. Reduce -^yv ^^ ^ ^^ ^ 
the fraction of a rod. 

21. Reduce tjqVtv of a degree 
to the fraction of a foot. 

23. Reduce rf^ of a bushel to 
the fraction of a gilL 

26. Reduce ^^^ of a tun to 
the fraction of a gill. 

27. Reduce ;^ of | of 4 pounds 
to the fraction of a penny. 

29. -^jf of a pound is | of what 
fraction of 7 guineas ? 

^ of a pound is y^ of what 
fraction of 7 guineas ? 

^ of a pound is | of i';|- of how 
many guineas ? 



A80BKDINO. 

Art. 126.— 2. Reduce f of 
a farthing to the fraction of a 
pound. 

4. Reduce f of a penny to the 
fraction of a pound. 

6. Reduce | of a penny to the 
fraction of a guinea. 

8. What fraction of a guinea 
is f of a pound ? 

4 

$»8. 4 
1 guinea. 



£ 1 



4=|- 4^*. 

10. What part of a guinea is 
If of a penny? 

12. What part of a shilling is 
4 of a farthing ? 

14. What part of a pound Troy 
is f of an ounce 7 

16. What fraction of a hhd. is 
II of a quart? 

18. What fraction of an acre k , 
ylli-ofarod? 

20. Reduce ji^ of a rod to the 
fraction of a mile. 

22. Reduce f of a foot to the 
fraction of a decree. 

24. Reduce 1 of a gill to the 
fraction of a bushel. 

26. Reduce | of a giU to the 
fraction of a tun. 

28. -»/- of a penny is ^ of ^ 
of how many pounds ? 

-^ of 1 penny is y'^ of what 
fraction of 4 pounds ? 

4f- of a penny is ^ of what frac- 
tion of 4 pounds ? 

30. Reduce i of jV of 7 guin- 
eas to the fraction of a pound. 



11 
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31. Redace iaslaay o^ & week 
to tlie fraction of a second. 

33. Reduce x^iiv ^^ ^ 7^^^ ^^ 
the fraction of an hour. 



32. Reduce f of a second to 
the fraction of a week. 

34. Reduce \ of an hour to the 
fraction of a year. 



Comparison of Numbers and Quantities, 

Art* 127« — ^We compare quantities xnd numbers, to as- 
certain what part the one is of the other. 

Things compared must be of the same kind, or those prop- 
erties compared must be alike. We do not compare rods with 
hours, nor minutes with days, but rods with rods, and minutes 
with minutes. (See Art. 166.) 

The terms quotient, ratio, value of the fraction, each ex- 
presses what part the dividend is of the divisor. 

What is the quotient of 6 divided by 3 ? " 

What is the ratio of 6 to 3 ? 

What is the value of the fraction ^ ? 

What IS one-third of 6 ? 

How many times as great as 3 is 6 ? 

What part of 3 is 6 ? 

The answer to each question is the same, ahd obtained by 
the same process. The quotient expresses what part the divi- 
dend is of the divisor. The quotient, with unity over it, ex- 
presses what part the divisor is of the dividend, f =f, and 
§-=: }. That is, 6 is twice as large as 3, and 3 is half as large 
as 6. The numerator of a fraction is the same part of the de- 
nominator, that the fraction is of unity. 



>-Ans, 2. 



1. What part of 4 is 3 ? 

IS 

shilling? Ans. ^. 

6. What part of 1 yard is 1 
quarter? Ans, J. 



Ans. |. 

3. What part of 1 dollar is 1 

Ans. ^. 

Ans» ' 



2. What part of 3 is 4 7 

Ans. f. 
4. What part of £l is Is. ? 

Ans, ^. 
6. What part of 2 yards* is 1 
quarter ? Ans. i. 



RULE 



If the numbers consist of different denominations, reduce them 
to the same, and write that number which the question requires 
to be a part, as the numerator of a fraction, and the other as a 
denominator. 
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7. What part of 2 yards and 2 
qns. is 1 qr. ? 
jds. qiB. 
2+2=10 qrs. Ans. yV 

9. What part of 8 dollars is 2 
dollars and 25 cts. ? Ans, f|^. 

II. When wood is worth 4 dol- 
lars a cord, what part of a cord 
can be purchased for 2 dollars ? 

Ans. f=l. 

13. What part of 5J is 3J ? 

Ans. -j^j. 

14. What part of 7f is 5f ? 

Ans, ff . 



8. What part of 2 yards and 2 
qrs. is 1 yard and 1 qr. ? . 
yd& qra. 

1+1= 6 qrs.? 4^ jr— I 
2+2=10 qrs. J ^^' »^-"2- 

10. What part of 20 miles is 
8 mi. 6 furlongs ? Ans, ^, 

12. When com is worth f of a 
dollar a bushel, what part of a 
bushel can be bought for } of a 
dollar ? 

4 
15. What part of Is. 6d. is 
4s, 2d, ? Ans, 



i 8 



7 <_'/_, a . 



5 



For a fuller illustration of the subject, see Art. 129. 



To reduce Fractions to integers of lower denominations, and the 

reverse. 



Art, 128.— 1. What is the 
value of f of a pound ? 

f of a pound reduced to the 
fraction of a shilling is |X20= 
-4^ of a shilling — which, reduced 
to a mixed number, (Art 59,) is 
13^9. The ^ of a shilling reduced 
to the fraction of a penny, is 

JX 12=-*jf-=4i. Hence, to re- 
uce fractions of one denomina- 
tion to integers of a lower, we 
have this 

RULE. 

Multiply the numerator cf the 
given fraction by that number 
which expresses how many of the 
next lower denomination make 1 
of that denomination in which the 
fraction is given^ and divide the 
product by the denominator of the 
firaction. If there be a remainder ^ 
proceed as before, untU it is re- 
duced to the lowest denomination, 
ff there be still a remainder, place 
U at the right of the last anstper. 



Art. 129.— 2. Reduce 13s. 
4d. to the fraction of a pound. 

In j&l there ar« 240d, 1 penny 
then is -^l^ of a pound, and 160(2., 
the number of pence in 13^. 4d., 
is ^{^ of a pound, or 160 times as 
much as 1 penny. Therefore, to 
reduce inte£^rs of lower, to frac- 
tions of a nigher denomination, 
we have this 



RULE. 

Reduce the given numbers to 
the lowest denomination mentioned, 
for a numerator, and an integer 
of the denomination required to 
the same denomination for a de- 
nominator, and they wiU form the 
fraction required. 



124 



REDUCTION OF FRACTIONS. 



On.— Let qnestioii 2d be written upon the Idaekboard, m tfaa IbUow- 
JDg manner, and illustrated. 

Ihacher, Express by writing upon the blackboard, what part of a pound 
is 18i«. 

18 J 40 



Scholar' IS^m, is --^ of a pound, which equals 



20 



2ff 



T, What kind of fractions are those you have written Y 

8. Complex. 

T. RemoYe the denominator of the mmierator, and illustrata 

& -r- "- — , To multiply the denominator is the same as to divide 

the numerator, for, to multiply the diyisor is the same as to divide the 

dividend. 

T, Remove the denominator of the fraction, and illustrate. 

40 
iSL -3- -w f . To divide the numerator divides the fraction, for, to divide 

(he dividend divides the quotient 
liet other questions be written and illustrated in a similar manner. 



3. What is the value of | of a 

ahilling? 

Operaiiem. 



2 $ 
1 



5 

It 3 



Or thas: 
20 1 ? 



4. Reduce Id, 2qrs. to the frac- 
tion of a shilling. 

OperalioTL 

d, gra, 

1 2 

4 



6)30(5 
48(8 Ans, 



Integer. 
Is. 
12 

"12 
4 

48 

Or, we may reduce the farthings 
to the fractions of a penny, and 
reduce the whole to an improper 
fraction. Thus : 

1$ 5 
1 



7i=V. 2 

4 It 



8 



5=:f Ans. 



Obs. — ^It will be recollected that it was said (Art 60) that a mixed 
number is the quotient of a division, whose divisor was the denominator 
of the fractioa Consequently, example 10 is the quotient of a division 
whose divisor was 11. We have therefore only to multiply quotient and 
divisor together, or to reduce a mixed number to an improper fraction, 
and we have the fraction of a cwt, which we divide by 20, to reduce it 
to tiie fraction of a toa Thus : — 



QusflTEoifs.— 1. Rule for redvunng firactioiM to integers of lower denomiiuUioiisf 
3. Bale for r^ocing int^jera of lowor denominations to a fraction of a higher f 
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11 
11 



Operation, 

cwi qr. lbs. os. dr. 
16 1 12 11 10^ 
11 

180 
9 



If there should be no fractioti in 
the question, the lowest dendmiiuition 
may DO reduced to a fraction of the 
higner. In example 12, the 86 mm- 
utes maj be reduced to the fraction 
of an hour ; thos, }}=)v We then 
hare 9 J hours, a mured number. 



9=^j Ans. 



5. What is the yalae of | of a 
mile? 

7. What is the value of | of a 
degree ? 

9. What is the yalne of ^ of 
Eton? 

11. What is the value of f of a 
month? 

13. What is the value of 4 of a 
pound Troy ? 

15. What is the value of | of 
an acre? 

17. What is the value of } of a 
yard of cloth ? 

19. What is the value of | of a 
dollar in shillings ? 

21. What is the value of | of a 
ton? 

23. What is the value of { of a 
hogshead? 



6. Reduce 6 furlongs, 26 po. 
11 ft. to the fraction of a mile. 

8. Reduce 8 mi. 6 fur. 20 pa 
ix> the fraction of a degree. 

10. Reduce 16 cwt. 1 qr. 12 lbs. 
11 oz. 10^ dr. to the fraction of 
a ton. 

12. Reduce 3 w. 1 da. 9 hr. 
36 m. to the fraction of a month. 

14. Reduce 8 oz. 11 pwt. lOf 
grs. to the fraction of a pound. 

16. Reduce 3 roods, 13 rods, 90 
feet, 108 in. to the fraction of an 
acre. 

18. Reduce 3 qrs. 2 na. to the 
fraction of a yard. 

20. Reduce 4s. 6d. to the frac* 
tion of a dollar. 

22. Reduce 11 cwt. qr. 12 lbs. 
7 oz. 1 J drs. to the fraction of a 
ton. 

24. Reduce 49 gals, to the 
fraction of a hogshead. 



deduction of Vulgar Fractions to Decimal. 

Art* 130« — 1. Reduce ^ to a decimal fraction. 

In this example, ^ being a proper fraction, the numerator 
will not contain the denominator ; but, by annexing a cipher, 
which reduces it to tenths, we can divide by the denominator. 
In 1 unit there are 10 tenths, but the example is one half of a 
unit ; therefore, one half of 10 tenths, which is 5 tenths, will 
be the answer. Hence the 

RULE. 

I. Annex a cipher, or cipherer to the numerator, and divide 5y 
ihe denominator. 

11* 
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IL If there be a remainder, a cipher, or ciphers, may he an- 
nexed, and the process of division carried on until there be no 
remainder, or the quotient is sufficiently exact. 

The decimal places in the quotient mtist be equal to the num- 
ier of ciphers annexed to the rtumerator. 

If, after division, the quotient does not contain so many, sup- 
ply the deficiency by prefixing ciphers, 

2. Reduce f to a decimal fraction. Ansl .75. 

8. Reduce f, \, and f , to decimal fractions. 

Ans. .626, .125, .6. 

4. Reduce -j-, f , f , -J-, and ^, to decimal fractions. 

Ans. .875, .Sl5, .15, .25, .5. 

5. Reduce ^ of f of f to a decimal fraction. 

Operation. 



% 
% 
4_ 

4 



1 

% 



1.00 



.25 Ans. 



6. Reduce |> of |- of \, divided by f of f of ^, to a decimal 
fraction. Ans. 2.25. 

7. Reduce -^ to a decimal fraction. Ans. .04. 

8. Reduce -^f^ to a decimal fraction. Ans. .632071+* 

Art* 131 • — ^To reduce a decimal fraction to a vulgar. 

RULE. 

Write down the given decimal, as a numerator, and for a de- 
nominator, vrrite 1, with as many ciphers annexed as there are 
fixtures in the numerator, and then reduce the fraction to its 
lowest terms. (See Art. 61.) 

1. Reduce .25 to a vulgar fraction. 

Operation. 



25 



25 
100 



^ Ans. 



QuKsnoNS.—l. Role for reducing a vulgar fraction to a decimal? S. flow many 
decimal places most there be in the quotient? 3. If the quotient doea not contain a 
■offlcienft number of flgureoi what is to be done ? 
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2. Reduce .125 to a vulgar fraction. 

3. Reduce .45 to a vulgar fraction. 

4. Reduce .24 to a vulgar fraction. 

5. Reduce .945 to a vulgar frac/tion. 



Ans. \, 

Ans. -ffp 

Ans, -^ 

Ans, j|^ 



To reduce Integers of different denominations to a Decimal 
Frojction of a higher denomination, and the reverse. 



Art. 132, — 1. Reduce 4 
pence 2 farthings to the decimal 
of a shilling. 



Operation. 



4 
12 



2.0 
4.500 



2 farthings is } 
of a penny; then, 
by the rule for re- 
ducing vulgar frac- 
.375 tions to decimal, 
we have |=.6, or ^^ of a penny. 
This, placed at the right of 4 
pence, 4.5, and divided by 12, the 
number of pence in a shilling, or 
because 4 pence is ^ of a shil- 
ling, gives .375 of a shilling. 
Hence the 



RULE. 

Place the numbers one above 
another y the highest denomination 
at Ike bottom. Divide the lowest 
denomination by that number 
which expresses how many of that 
it takes to make 1 of the next higher 
denmnination, writing the quo- 
tient at the right of the next higher 
denomination ; and so proceed 
until the whole shall be reduced to 
the required decimal. 

Obi. — Integers of diflbrent denominar 
tiaoB may be reduced to a decimal of a 
higher, by reducing the given numbers to 
the lowest denomination mentioned for a 
numerator, and the integer, to which the 
given numbers are to be reduced, to the 
same denomination for a denominator, 
and dividing the nimierator by the denom- 
inator. 



Art. 133. — 2. Reduce .376 
of a shilling to integers of lower 
denominations. 

As this question is the reverse 
of the former, and as the decimal, 
.375, was obtained by dividing 
the integers, it is plain, that the 
integers may be obtained by mul- 
tiplying the decimal by the same 
numbers. 

Operation, 
.375 
12 

4,500 
4 



Hence the 



2.000 



RULE. 



Multiply the given decimal by 
that number which expresses how 
many of the next louder denomi- 
nation it takes to make one of that 
in which the decimal is given; 
observing to point qff^ as many 
places in the product, for decimals, 
as there 'are figures in the given 
decimal ; and so proceed through 
all the denominations; and the 
several numbers at the left of the 
decimal points unit be the ansioer 
required. 



Obs.— Pointing off the product is the 
same as dividhig by the denominator of 
the decimal. 
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3. Reduce 8f . 4d, ^s. to the 
decimal of a pound. 

OperatiovL 



4 
12 



2.0 

4.600 

8.3750|0 



.41875 



5. Reduce 4 oz. 4 pwts. to the 
decimal of a pound. 

7. Reduce 4 oz. 8 drs. to the 
decimal of a pound. 

9. Reduce 2 cwt 2 qrs. to the 
decimal of a ton. 

11. Reduce Sqrs. 2na. to the 
decimal of a yard. 

13. Reduce 20 h. 16 nu 48 sec 
to tlie decimal of a day. 

15. Reduce 21s. 6d. to the 
decimal of a guinea. 



4. Reduce .41875 to integen 
of lower denominations. 

Operation, 

.41875 
2 

8. 8.376000 
12 

d. 4.60000 
4 

qrs. 2.00000 

6. What is the value of .35 of 
a pound Troy ? 

8. What is the value of .28125 
of a pound ? 

10. What is the value of .125 
of a ton ? 

12. What is the value of .875 
of a yard? 

14. What is the value of .845 
of a day? 

16. What is the value of .875 
of a guinea 7 



Art. 134« — ^To reduce shillings, pence, and farthings to the 
decimal of a pound, by inspection. 

1. Reduce Is, Sd, 2qr9, to the decimal of a pound ? 

One shilling is ^ of a pound : therefore, two shillings is 
jfif' or -^ij. Having, therefore, any number of shillings given, 
if we take one half the even number, they will be reduced at 
once to the decimal of a pound. If there is an odd shilhng, it 
is the same as y^^ of a pound : ^=.05. The farthing, which 
is j^^ of a pound, is made to occupy the lOOOths place. But 
TgC^ is greater than y^^ ^7 34^00 * there will, therefore, be 
a loss of a^ibO ^^ every farthing ; but if we add one to the 
number, when they exceed 12 and do not exceed 36, and two 
when they exceed 36, the expression will be nearly so many 
lOOOths of a pound. 

2. Reduce 4«. 6<f. to the decimal of a pound. 

Operation, 

,2 half of the even shillings. 
.024 farthings in 6d, 
.001 for excess of 12*. 

•225 Arts. 
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If we call the farthings in 6c?. yf^^y, there will be a loss of 
Jl%W=TTfer » ^^^ add 1 to the lOOOths place, we have, in 
this instance, precisely the decimal required. 

3. Reduce 7«. S^d, to the decimal of a pound. 

Operation, 

.3 half of the even shillings. 
.05 for the odd shilling. 
.034 farthings in S^d, 
.001 for excess of 12. 

.385 Ans. 

4. Find by inspection the decimal expression of 18^. 3^., 
and lis, 8^. Ans, £.914 and £.885. 

5. Reduce to a decimal by inspection the following sums, 
and add them together, viz : — 15«. 3c?. ; Ss, 11^. ; 10«. Q\d, 
U,B^,; 2|J. Ans, 1.832. 

Decimals may be reduced back to shillings, pence, and far 
things, by reversing the above process. Double the left-hand 
figure, or tenths, for the shillings ; if the second figure be 5, 
or greater than 5, deduct 5 from it, and add 1 to the shillings. 
Then consider the second and third figures so many farthings ; 
if they exceed 12, deduct 1 ; if they exceed 36, deduct 2. 

6. Find by inspection the value of £.385. 

7. Find by inspection the value of £.927. 

Ans, 18s. 6<f. 2qr8. 

8. Find by inspection the value of £.491, and £.984. 

Ans, 9s, 9d. Sgrs, ; I9s. Sd, Iqr, 



COMPOUND ADDITION. 

Art. 135* — 1. A boy bought a slate for 4c?. and a book for 
Sd. What did both cost ? Ans. Is. 

2. If I buy a book for 2s. 4c?., another for 4s. 8i., what do 
I pay for both ? Ans. ^s. 

3. If a boy pay 4s. 8d. for a sled, and 5s. for a wagon, what 
does he pay for both ? Ans. 9s, 8d, 

4. How many shillings in 4c?. 8c?. 9d, Zd. Qd, ? 

Ans. 2s. Qd. 



ISO COMPOUND ADDITION. 

5. How many pounds ore 8s. Is, 4i. Ss» 9s. 5s. ? 

Ans. £1 161. 

6. How many yards are 3 feet, 4 feet, 5 feet, 6 feet ? 

Ans. 6 yards. 

7. Bought two pieces of cloth; one 10 yards, 1 foot; the 
other 12 yards, 2 feet. What was the length of both pieces? 

Ans. 23 yards. 

8. What is the amount of £l 4s. 2d. Bqrs., and £10 Ss. Zd. 
and 2qrs.t Ans. £11 129. Qd. Iqr. 

9. Add £4 bs. 6d. Sqrs., and £5 lis. Id. 2grs. 

£ 5. d. qrs. 

4 5 6 3 In adding the first colunm, or col- 

5 1*7 7 2 umn of farthings, we find the amount 
10 3 2 1 Ans. ^^ ^ farthings. Now as 4 farthings 

are equal to 1 penny, we write the 1 
farthing over, in the line of farthings, and carry the 1 penny 
to the column of pence. One to 7 is 8, and 6 are 14d. la 
14d. there is 1 slulling and 2d. over, which we write in the 
column of pence, carrying the Is. to the column of shillings. 
One added to 17 is 18, and 5 are 23. In 23^. there is £1 
and Ss. over, which we write in the colunm of shillings, and 
carry 1 to the column of pounds. 

Had the numbers to be added in the question been simple 
numbers, we should have had none to carry, because 5, in the 
column of units, is not equal to 1 in the column of tens. 
Again, had 14 been in the column of tens, we should have 
written 4 and carried 1. Lastly, had 23 been in the colunm 
of hundreds, we should have written 3, and carried 2, because 
23 in the right-hand column, is equal to 2 in the left, and 3 
remain; or, 23 hundred is equal to 2 thousand, and 3 hun- 
dreds remain. 

Art* 136* — From the foregoing questions and illustration 
we derive the following definition and rules. 

Compound AnDmoN is the adding of numbers of different 
denominations. By different denominations is meant a dif- 
ferent name — as shillings, pence, farthings, etc. Were the 
numbers given to be added, all pence, or all farthings, there 
would be but one denomination. 

RULE. 

I. Write numbers of the same denomination directly under 
€fxeh other, pounds under pounds, shillings under shillings, etc. 
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n. Be§^n to add at the right-hand column, observing to 
carry one for as many in that column as make one in the next 
left-hand column. 

Proof— The same as in addition of simple numbers. 

BXAMPLB8. 

1. Bought 4 books at the following prices, viz., £l 4«. 6<^. ; 
£2 3». 8(f. ; £2 19«. lid. ; 2s. Sd. 2qrs. To what did they 
amount ? Ans. £6 lOs. 4df. 2qrs. 

2. Add the followmg numbers : £46 26^. Id. Sqrs. ; £49 
I8s. bd. \qr.\ £67 lis. 9d. 2grs.; £102 Ids. lOd. Igr. 

' Ans. £258 2s. Bd. Zqrs. 

8. Add $286 12 cts. 6 m. ; $347 20 cts. 4 m. ; $119 18 cts. 
7 m. ; $542 93 cts. 9 m. ; $314 89 cts. 1 m. 

Ans. $1610 34 cts. 7 m. 

4. Add 45 lbs. 9 oz. 15 pwt. 18grs. ; 90 lbs. 6 oz. 16 pwt. 
23 grs. ; 30 lbs. 10 oz. 11 pwt. 6 grs. ; 85 lbs. 11 oz. 13 pwt. 
4 grs. ; 91 lbs. 7 oz. 7 pwt. 23 grs. 



AYOntDUPOIS WEIGHT. 



Tan ewt. qr. lbs. oz. dr. 



Ton cwt. qr. lbs. oe. 



40 


18 


2 


15 


14 15 




19 


16 


23 


3 


13 


80 


19 


3 


17 


13 12 


14 


13 


1 


19 


12 


67 


11 


1 


12 


9 7 


29 


11 


2 


12 


11 


79 


17 


1 


23 


15 13 


-39 


17 


1 


16 


9 


93 


13 


2 


26 


10 11 


47 


19 


2 


19 


15 






• 


apothecaries' weight. 


. 






fb 


5 


3 


3 


gr. 1 


Sj 


5 


3 


3 


gr. 


29 


10 


7 


2 


17 


99 


11 


3 


1 


19 


25 


11 


6 


1 


13 


102 


9 


7 


2 


5 


37 


8 


4 


1 


9 


81 


4 


6 


1 


18 


71 


5 


3 


2 


11 


120 


7 


3 


2 


18 


89 


6 


5 


1 


10 




341 


6 


1 


3 


16 



183 



COHPOUHD ADDinOH. 









CLOTH MfiASUIUS. 










Yd. qr. 


na. 




E.E. 


qr. na. 




E.Fr. 


qr. 


no. 


126 3 


2 




176 


4 3 




69 


3 


2 


300 1 


3 




67 


3 1 




76 


5 


3 


159 2 


2 




102 


1 2 




57 


4 


1 


260 1 


1 




69 


2 2 




89 


2 


1 


191 3 


3 




267 


4 1 




97 


1 


2 


857 4 


2 




179 


2 3 




88 


3 


3 








WINS MEASURE. 










Tun hhd. 


^a/. 


9 


U pt. 


Tmw AAcf. 


gal. 


qt. 


pt. 


66 2 


57 


2 


\ 1 


86 . 


3 


39 


3 


2 


79 3 


60 


2 


\ 


121 ! 


2 


51 


1 


2 


88 1 


49 


1 


1 


67 


1 


19 





3 


91 2 


38 


2 


\ 1 


76 


1 


29 


1 


2 


12 3 


20 


1 





167 


2 


38 


2 


1 


61 1 


39 


1 


1 


129 1 





31 


1 


2 



ALB AND BEEB MEASURE. 



Hhd. 


gal. 


qt. 


i>^. 


102 


21 


2 


1 


201 


39 


8 





310 


42 


2 





412 


38 


1 


1 


121 


39 


2 


1 



Hhd. 


gal. 


qt. 


pL 


171 


29 


1 


1 


169 


49 


3 





289 


38 


1 


1 


169 


42 


1 


1 


128 


31 


2 


1 



16. Add 49 bushels, 3 pecks, 4 quarts, 1 pint; 39 bu 
1 pk. 6 qt. 1 pt. ; 59 bu. 2 pk. 3 qt. pt. ; 40 bu. 7 pk. 2 qt. 
1 pt. ; 150 bu. pk. 6 qt. 1 pt. ; 69 bu. 1 pk. 2 qt. pt. 

17. Add 300 degrees, 15 miles, 6 furlongs, 16 poles, 13 
feet, 6 inches; 240 deg. 19 m. 5 fur. 29 p. 11 ft. 6 in. 2 b.; 
169 deg. 61 m. 7 fur. 32 p. 14 ft. 7 in. 2 b.; 201 deg. 63 m. 
3 fur. 15 p. 12 ft. 9 in. 2 b. 

18. Add 971 miles, 6 furlongs, 11 poles, 3 yards, 1 foot; 
239 m. 6 fur. 9 p. 2 yd. 2 ft. ; 269 m. 7 fur. 31 p. 1 yd. 2 ft. ; 
67 m. 6 fur, 9 p. 2 yd. 2 ft. ; 691,m. 6 fur. 8 p. 2 yd. 2 ft. 
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19. Add 69 acres, 2 roods, 1 rod ; 76 acr. 3 ro. 39 rd. ; 
88 acr. 1 ro. 32 rd. ; 150 acr. 3 ro. 29 rd. 

20. Add 150 years, 221 days, 13vhours, 31 minutes, 29 
seconds; 230 yr. 300 d. 23 h. 49 m. 59 s.; 191 yr. 149 d, 
21 h. 39 m. 23 s.; 359 yr. 75 d. 23 h. 59 m. 19 s. 



COMPOUND SUBTRACTION. 

Art* 137* — 1. If a picture-book cost 4d, and a spelling- 
look lid., how much more does one cost than the other? 

2. James bought a book for 9d. and sold it for Is. How 
much did he gain by the bargain ? 

3. From 2s, 6c?., take Is. Sd. 

4. From Ss. 9d. Sqrs., take 6s. Sd. 2qrs, 

5. From 4 qts., take 3 pts. 

6. If a bushel of rye be worth 7*. 6c?., and a bushel of com 
6<. 4d., how much more is the rye worth than the com ? 

7. How much morie is wheat worth at 9s. 8d. per bushel, 
than com at 7s. 6d. per bushel ? 

8. How much more is 2 bushels 2 pecks, than 1 bushel 
8 pecks? 

9. From £29 9s. 6d. Sqrs., take £23 10s. Id. 2qrs. 

Operatim. In this example, we write the 

difference between 2 and 3 far- 
things in the line of farthings, and 
proceed to the column of pence; 
^ I^ ^-^ ^ we carry none, because we bor- 

rowed none — but Id. from 6d. cannot be obtained ; we there- 
fore borrow as many pence as make a shilling, and say, 7 from 
12 — the remainder 5, we add to 6, in the upper line, and 
write 11 in the column of pence. We now carry 1 to the 
colunin of shillings, which is equal to the 12 pence we bor- 
rowed, and say, 11 from 9, which cannot be obtained; agam 
we must borrow as many of the denomination we have to sub- 
tract as make one of the next higher, which is 20s., and say, 
11 from 20, and 9 remain, which added to 9 in the upper 

QuKSTioiis.—l. What does GompouiKi Sabtraction teach f 3. Rule? 3. If the num- 
ber hi the upper line be leas than the one standing under it, how may you proceed? 
i. Why do yon carry 1 to the next leO-hand ocdumn ? 

12 



£ 


s. 


d. 


qrs, 


29 


9 


6 


3 


23 


10 


7 


2 
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line, is 18, which must be written in the column of shilfings. 
Lastly, the 20s, which wc borrowed, we pay by carrying 1 to 
the line of pounds, which must be subtracted as in simple sub- 
traction* Hence, 

Art* 138* — ^Compound Subtraction teaches to find the dif- 
ference between two compound sums, or quantities. 

RULE. 

I. Write the less number under the greater, so that numbers 
qf the same dencmination may stand directly under each other. 

II. Begin to subtract with the lowest denomination, and take 
the lower line from the one above it; proceed in this way wilk 
all the denominations. 

III. Should the number in the upper line be less than the 
one standing under it, borrow as many units as make 1 in the 
next higher denomination, 

lY. From the units borrowed, subtract the lower number, 
and to the difference add the upper number ; unite their sum 
under the figures subtracted, observing to carry 1 to the next 
left-hand column. 

Froof— The same as Simple Subtraction. 







EXAMPLES. 














TROY WEIGHT. 










Lbs. 


oz, pwt. 


gr- 


Us, 


oz. 


pwt. 


gr. 


91 


10 19 


21 


39 


11 




14 


20 


87 


11 15 


19 


37 


11 


— 


15 


19 




AYOIRDUFOIS WEIGB1 


1 
• 








Ton 


cwt. qr. lbs. ox. 


dr. 


Ton 


cwt. 




qr. 


lbs. 


122 


11 3 22 13 


12 


39 


11 




14 


20 


110 


13 2 23 14 


IS 


87 


9 




15 


19 




apothecaries' weight. 








flr 


5 5 3 


9^' 


flj 


5 


3 


9 


gr. 


21 


10 7 2 


16 


33 


9 


6 


1 


13 


19 


9 6 1 


17 


29 


7 


7 





14 
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WllfS UBASUBB. 






77 


2 


pt. 
29 


3 


JB^. ^Z. qt 
600 3 59 


pt, 
2 





59 


8 


49 


2 


469 3 47 


3 


1 






ALE AND BBER MEASURE. 






Hkd. 

981 


49 


1 


pi. 
1 


Hhd, gal, 
1000 37 


3 


pi. 



S92 


61 


3 





999 49 


2 


1 



11. From 31 tuns, 3 lihd. 16 gal., take 29 tuns, 2 hhd. 
26 gal. 

12. From 39 yds. 3 qr. 2 na., take 27 yds. 2 qr. 3 na. 

13. From 127 E. E. 3 qr. 2 na., take 121 E. E. 4 qr. 3 na. 

14. From 247 E. Fl. qr. 2 na., take 169 E. Fl. 2 qr. 1 na. 

15. From 671 E. Fl. 4 qr. 3 na., take 682 E. Fl. 6 qr. 2 na. 

16. From 971 mi. 6 fur. lip. 3 yds. 1 ft., take 439 mi. 
5 fur. 12 p. 4 yds. 2 ft. 

17. From 69 acr. 2 re. 31 rd., take 49 acr. 3 ro. 37 rd. 

18. From 150 yrs. 221 d. 13 h. 31 m. 29 s., take 130 yrs. 
129 d. 14 h. 39 m. 41 s. 

19. From 260^ 15 mi. 6 fur. 16 p. 13 ft. take 150° 17 m. 
% fur. 17 p. 12 ft. 

20. From 240° 49' 31" take 159° 59' 41". 

21. From 9s. 21° 31' 42" take 7s. 22° 36^ 37". 

22. A note dated Feb. 3d, 1826, was paid March 12th, 1837. 
How long was it from the first date until it was paid ? 

The time from one date to another may be found by sub- 
tracting the former date from the latter, observing to number 
the months in their order ; thus, January, 1st month ; Feb- 
ruary, 2d month, etc. 

A. D., 1837 3d mo. 12th day. 
A. P., 1826 2d mo. 3d day. 

Ans, 11 ys. 1 mo. 9 days. 
OiiB.>— The month, in casting interest, is reckoned 80 days. 

23. Whiat is the time from June 3d, 1835, to July 16tb, 
1837? Aim, 2 yrs. 1 m. 12 d. 
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24. The latitude of a certain place is 42^ 50' north ; that of 
another place is 39^ 37' ; what is the difference of latitude ? 

Ans, 3013'. 

25. What is the difference of longitude between 39^ 40', 
and 290 49' west ? Ans. 9© 51'. 

As every circle, whether greater or less, is divided into 360 
equal parts, or degrees, consequently, the circle described by 
the revolution of the earth on its axis every 24 hours, contains 
360 equal parts, or degrees ; and as 360 degrees are described 
in 24 hours, It is pl^ that in 1 hour, -^ of 360, or 15 de- 
grees, would be described ; and, also, if 15 degrees be described 
in 1 hour, or 60 minutes, it is equally plain that 1 degree would 
be described in -^ of 60 minutes, or in 4 minutes, and 1 min- 
ute of a degree in 4 seconds. Hence, 

Artf 139* — To reduce longitude to time, we have the fol- 
lowing 

RULE. 

Multiply the longittide in degrees and minutes hy 4,. and toe 
have the time in minutes and seconds. 

EXAMPLE. 

Reduce 14o 15' to time. 14° 15' 

4 



67' O^'Ans. 

Art» 140« — ^To find the difference of time between any two 
places, having the time of one place given, and their difference 
of longitude. 

RULE 

Reduce the longitude to time, and add it to the given time, if 
the longitude of the place whose time is required be east of the 
place whose time is given ; and subtract it, if the longitude he 
west 

Obs. — ^The reason of this is, because the farther we go east, the later 
is it in the day ; and the farther west, the earlier in the day. That is, 
when it is 12 o'clock, at noon^ in London, 15 degrees east of London it 
would be 1 o'clock, P. M. ; and 15 degrees west of London it would be 
but 11 o'clock, A. M. 

QuKSTioNs.^S. How is tiio time fh>m one date to another found ? 6. How manj 
d^roea in a circle ? 7. How many degrees does the earth deacriiie in one hour. In lis 
revolution round the sun ? 8. Ijj one minute ? 9. In one second ? 10. What is tlM 
rak) for finding the diflference of time between two places, the longitude being known t 
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26. When it is 12 o'clock in London, what is the hour in 
Sostcm, 70 degrees west lon^tude from London ? 

Am. 7 o'clock 20 m. 

27. When it is 12 o'clock in Boston, what is the time in 
London, Ion. 70 deg. east ? Ana. 4 o'clock 40 m. 



COMPOUND ADDITIOir AND SUBTRACTION. 



ADDITION. 

Art* 141c — 1. A man bought 
a horse for jC32 10s. and a pair 
of oxen for £24 1 Is. 6^. How 
much did both cost ? 

3. If I purchase a farm for 
£1092 4s. 8i., for how much 
must I sell it to gain £57 19s. 
Sd.l 

6. A pipe of wine sprang a- 
leak, ana 31 gaL 1 qt. 1 pt. were 
lost, and there remained 86 gal.. 
2 qts. 1 pt. How many gallons 
were there at first 7 

7. There was a silver tankard 
which weighed 4 lbs. 3 oz., the 
lid weighed 6 oz. 4 pwt. 6 grs. 
How much did both weigh 1 

s 9. A merchant bought a quan- 
tity of sugar ; sold 9 cwt 3 qrs. 
26 lbs.; had 7 cwt 2 qrs. 17 lbs. 
left. How much did he buy ? 

11. From a piece of cloth were 
sold 6 yds. 2 qrs., and there re- 
mained 32 yds. 2 qrs. 2 na. How 
much was there at first 7 

13. A farmer has two mowing 
fields ; one contains 18 acres, 3 
ro., the other 12 acres, 2 ro. 24 
ids. How many acres in both 7 

15. A note dated July 20, 1834, 
was paid in 9 mo. 46 d. At what 
time was it paid ? 



SUBTRACTION. 

Art* 112« — 2. If a pair of oxen 
and a horse cost £57 Is. 6(1 27rs., 
and the horse cost £32 10s., what 
was the cost of the oxen ? 

4. K I sell a farm for £1160 
4s. Ad,^ and gain £57 19s. 8^. by 
the bao'gain, what did the farm 
cost? 

6. From a pipe of wine con- 
taining 118 gallons there leaked 
out 31 gal. 1 qt 1 pt How many 
remain^ 7 

8. If the weight of a silver 
tankard and lid be 4 lbs. 9 oz. 4 
pwt. 6 grs., and the lid alone weigh 
6 oz. 4 pwt 6 grs., what was the 
weight of the tankard 7 

10. A merchant bought 17 cwt 
2 qrs. 14 lbs. of sugar; sold 9 
cwt. 3 qis. 26 lbs. How much 
had he left 7 

12. If from a piece of cloth coi^ 
tayiing 39 yds. 2 na., were sold 6 
yds. 2 qrs., how many remained 7 

14. A farmer has two mowmg 
fields, containing 31 acres, 1 ra 
24 rds. ; one contains 12 acres, 2 
ro. 24 rds. How many acres does 
the other contain 7 

16. A note dated July 20, 1834, 
was paid June 6, 1835. How 
long was it on interest 7 



12* 
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MULTIPLICATION. 

Art. 143«— 1. If a bushel of 
oata cost 3s. 6(^., how much will 
two bushels cost ? 

3^ How much must be paid for 
4 books, at 4s. Zd, each 7 

6. What will 6 yds. of cloth 
cost at 3s. Bd. per yard 7 

7. How much beer in 8 bottles, 
each cootaining 2 qts. 1 pt 2 

9. If 1 gallon of molasses cost 
25. Sd. 3^s., what will 8 gallons 
cost7 

^ ® I If one gallon cost 
2s. Sd. 3qrs. , it is e v- 



£l 1 10 ident that 8 gallons 
will cost 8 times as much. We 
begin to multiply with the lowest 
denomination, which is farthings. 
8 times 3^s. are 24qrs.=6d. Oqr, 
Place a cipher in the column 
of farthings, and proceed to mul- 
tiply the column of pence, reserv- 
ing the 6d. found in 249rs. to be 
added ; 8 times 8^. are 64d., and 
6d, added are 70c{.=5s. lOd. 
Write the lOd, in the column of 
pence, and reserve the 5s. to be 
added to the column of shillings. 
Lastly, 8 times 2s. are 16s., and 
5s. added are 21s.=jSl Is. and 
I0d,f the answer. 



Art* 145.^-CoMPOuND Mul- 
tiplication is when the multipli- 
cand consists of diiSerent denomi- 
nations. 

RULE, 

Multiply the price by the quanr 
tity. When the quantity does not 



DIVISION. 

Art. 144.— 2. If 2 busheto 
of oats cost 7s., how much an 
they per bushel 7 

4. If 4 books cost 17s., what 
will 1 book cost 7 

6. If 5 yds. of cloth cost 18s. 
4d,, how much is it per yard 7 

8. If 8 bottles contain 22 qts., 
how much does 1 contain 7 

10. If 8 gallons of molasses 
cost £l Is. lOd,, what cost 1 gal- 
lon 7 

^^^ ^ ^Q ^ 8 gallons be di- 
2 8 3 vided into 8 parts, 
it is evident that one of these 
parts would be the price of one 
fifallon. Thus, 1 pound divided 
by 8, gives a cipher as a quotient 
figure, which must be written 
under the column of pounds, and 
1 pound remains, which must be 
reauced to shillings : 1 X 20 =:20s., 
and Is. added=21s. Dividing 
21s. by 8, we have 2 as a quotient 
figure, and 5s. remainder, which 
r^uced to pence, 5X 12=60, and 
10^. added=70(^., which divided 
by 8=8(2. and 6d. over ; reduce 
6d, to qrs., 6X4=249rs., divided 
by 8=39rs. ; we have then, £0 
2s. Sd» Sqrs,f the answer. 



Art» 146» — Compound Divi- 
sion is when the dividend consists 
of different denominations. 



RULE. 

Divide the price by the quanr 
tity. When the quantity does noi 
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exceed 12, set down the price of 
one yard, one pound, or one gal- 
lon, etc., and Ae quantity under 
the lowest for a multiplier, observ- 
i$ig to carry as in Compound 
Jmilion* 



EXAMPLES. 

I. What will 9 yds. of cloth 
cost at 6s. 6d. per yard ? 

3. "What will 8 cwt. of cheese 
cost, at £l 10s, 6d. per cwt? 

5. What will 24 yards of cloth 
cost at 16s, 3d, per yard ? 

£ M, d, 

16 3 When the multi- 

6 plier is greater 

4 2j g than 12, and is a 

4 composite number, 

18 6 Q Arts ^'^^¥y h «'« 
lo o u ATis. component parts, 

as in the last example, 6 X 4=24. 

7. What is the weight of 66 
casks of raisins, each weighing 1 
cwt. 2 qrs. 12 lbs. ? 

9. How much will 66 acres of 
land come to, at £1 9s, 6d. per 
acre? 

I I . What will 1 08 boxes of su- 
gar weigh, each weighing 2 cwt. 
1 qr. 14 lbs. ? 

13. What will 112 yds. of cloth 
cost, at £l 10s. 6d, per yard ? 

16. How much cloth will be 
required to make 121 coats, if, to 
Hiake one, it requires 3 yds. 3 qrs. 
3na. ? 

17. What is the value of 336 



exceed 1 2, divide by the whole quan- 
tity at once. Divide the htghest 
denomination by the divisor ; then, 
multiply the remainder, if any, by 
that number which expresses how 
many of the next lower demrniinih 
turn make one of that, adding to 
the product the next lower denomu 
nation; divide this sum by the 
given divisor, and so proceed. 

EXAMPLES. . 

2. If 9 yards of cloth cost £3 
9s. 6d., what will 1 yard cost ? 

4. If 8 cwt. of cheese cost j& 13 
3s. 4^., what is it per cwt ? 

6: If 24 ^ards of cloth cost j&18 
6s. what will one yard cost ? 

£ t. d. 



6)18 



a. 
6 







4) 3 1 



16 3 Ans. 
ber, divide by its component parts. 



When ihe di- 
visor is greater 
ihanl2,andisa 
composite num- 



8. If 66 casks of raisins weigh 
90 cwt, what is the weight of one 
cask? 

10. If 66 acres of land cost 
J&493 7s., what will 1 acre cost ? 

12. If 108 boxes of sum weiffh 
266 cwt. 2 qrs., what is the wei^t 
of one box ? 

14. If 112 yards of cloth cost 
£170 16s., what is it per yard ? 

16. If it take 476 yds. 1 qr. 3 
na. to make 121 coats, how much 
will it require to make one 7 

18. If 336 yards of cloth cost 



QcKsnoifs.— 1. What is Compound Multiplication? 2. Compoand Division? 3. Role 
for Compound Multiplication? 4. Rule for Compound Division ? 5. How do you pro- 
ceed when the multiplier is a composite number? 0. When the divisor is a composite 
number? 7. How do you proceed when Uie multiplier is greater than 12, and not a 
enmpooite number ? & How, when the divisOT is not a composite number ? 
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yuds^ of cloth, at 25. 6d per 
yard? 

19. What will 153 barrels of 
sugar weigh, each barrel weigh- 
ing 3 cwt. 1 qr. 14 Iba. ? 

As 153 is not a composite num- 
ber, we will first find the weight 
of 100, then of 50, then of 3 ; the 
several products added will be the 
answer. Thus : 



cwt. qr. 
3 1 



Ibi. 

14X3: 

10 



ewt qr. lbs 
10 14 



33 3 0X5=168 3 ( 
10 

337 2 weight of 100* 

168 3 weight of 50. 

10 14 weight of 3. 



616 1 14 weight of 153. 

The above may be given in the 
f<»*m of a rule. 

When the muUiplier is not a 
composite number, and is hun- 
dreds, multiply by 10, and this 
product by 10, which vrill give the 
product of 100, and this by the 
number of hundreds. For tens, 
multiply the product of ten by the 
number yf teris ; for units, mutti- 
ply the muUiplicand, The several 
products added wiil be the ansioer 
sought. 



21. How much will a man 
spend in a year, if he spend Ad, a 
day? 

23. What is the value of 1900 
yards of linen at 6s. S^d. per 
yard? 



£40 125., what is the cost of one 
yard? 

20. If 153 barrels of sugar 
weigh 516 cwt. 1 qr. 14 lbs., wuit 
is the weight of one barrel ? 

When the divisor is not a eom- 
posite number, divide by the whole 
divisor at once, after the manner tf 
Long Division, 

Thus, taking the last question, 

cwt qr. Am. 
153)516 1 14(3 cwt 
459 



67 
4 



153)229(1 qr. 
153 

76 
28 



622 
152 



153)2142(14 lbs. 
153 

612 
612 



The divisor, 
153, is con« 
tained in 516 
three times, 
and there is a 
remainder of 
57. That is, 
if 153 barrels 
weigh 516 
cwt., 1 barrel 
weighs 3 cwt, 
and 57 remain* 
der, which are 
parts of a cwt. 



and must be reduced to quarters, 
the next lower denomination; 
therefore, multiply 57 by 4, and 
to the product add the one quar- 
ter, and divide the amount, 229, 
by 153. We now have 1 qr. as 
the quotient, and a remainder ol 
76, which must be reduced to 
pounds by multiplying it by 28, 
and adding the 14 lbs. to the pro- 
duct. Again, dividing by 1 53, we 
have 14 lbs. as the quotient. The 
several quotients, 3 cwt. 1 qr. 14 
lbs., are the answer. 

22. If a man in one year spend 
£6 Is. 8(2. how much will he 
spend in a day ? 

24. If 1900 yards of linen cost 
£542 55. lOd,, what will one yard 
cost? 



-v 
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. 35. What will 68 hogsheads 
of lime cost, at jCl Is. S^d, per 
fahd.7 

27. What is the value of 26 
yards of silk, at 95. 6\d, per ]rard ? 

29. How many gallons of beer 
In 14 bottles, each containing 3 
4ts. 1 pt. 1 gill? 

31. What is the weight of 6 
oliests of tea, each weighing 3 
cwt 2 qrs. 9 lbs. 7 

33. How many acres in 9 fields, 
each containing 12 acr. 2 ro. 25 
rds.? 

35. How many cords of wood 
in 37 piles, each containing 8 
eords, 28 ft ? 

37. How much will 17 casks 
of nails weigh, each weighing 
1 cwt. 2 qrs. 16 lbs. 3 oz. 7 

39. How many bushels of ap- 
jdes can be put into 125 barrels, 
each containing 3 bu. 1 pk. 5 qts. 7 

41. If a ship sail 2 deg. 30 m. 
10 sec. in 1 day, how far will she 
sail in 30 days ? 

43. If 3 men build 14 rds. 8 
feet of wall in one day, how much 
win they build in 26 days ? 

45. If 1 yard of cloth cost 
£2 23. &£., what will 229 yards 
cost? 

47. The moon passes through 
1 sign of the zodiac in 2 days, 
6 h. 38 m. 34 sec. In what time 
does it pass through 12 signs ? 

49. If one gallon of molasses 
obst 4s. 2d, 2qr8,y what will 1000 
gallons cost 7 

51. If 1 pound of tea cost Ss, 
M. 2qrs., what will 108 lbs. cost ? 

53. If 1 quintal of fish cost 
S3s. 9J., what will 345 quintals 
eost? 



26. If 68 hbds. of lime cost 
£73 3s. 6d., what is it per hhd. 7 

28. If 26 yards of silk be worth 
£12 8s. Id., what will 1 yard be 
worth? 

30. If 14 bottles of beer con- 
tain 12 gal. 2 qts. 1 pt 2 ^Is, 
how much does 1 bottle contain ? 

32. If 6 chests of tea weigh 
21 cwt. 1 qr. 26 lbs., what is me 
weight of 1 chest ? 

34. If in 9 fields there are 113 
acr. 3 ro. 25 rds., how many in 
I field ? 

36. If 37 piles of wood contain 
304 cords and 12 ft, how much 
in 1 pile ? 

38. If 17 casks of nails weigh 
27 cwt 3 qrs. 23 lbs. 3 oz., w£it 
will 1 cask weigh ? 

40. If 125 barrels contain 425 
bush. 3 pks. 1 qt, how much 
does 1 contain ? 

42. If a ship sail 75 deff. 5 m. 
in 30 days, how far will she sail 
in 1 day ? 

44. If 3 men build 376 rods, 
10 feet, in 26 davs, how much do 
they build in 1 day ? 

46. Bought 229 yards of ckith 
for £486 12s. 6^.; what did it 
cost per yard 7 

48. If the moon pass througii 
12 signs of the zodiac in 27 days, 
7 h. 42 m. 48 sec, in what time 
does it pass through 1 sign ? 

50. If 1000 galfons of molasses 
cost £210 89. 4J., what is it per 
gallon ? 

52. If 108 pounds of tea cost 
£45 13s. 6d, what will 1 pound 
cost? 

54. If 345 quintals of fish cost 
£409 13s. 9d., what was it per 
quintal? 



Art* 147« — ^A concise view of the application of the prin- 
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ciple employed in the addition of simple numbers to compomid 
numbers and fractions : — 

Add 2 tens and 2 units. Add £2 and 2 shillings. 

Operation. Operation, 

tem. QDita. £ ». 

2+2 2+2 

10 20 

22 Ans. 42 Ans. 

Add ^ and ^. 

Operation, 

I X 2=f , and |+i= J Ans. 

In each case it appears that the numbers to be added must 
be reduced to the lowest denomination mentioned ; afid also, that 
they are reduced by multiplying the higher by that number 
which expresses how muny of the lower make one of the higher. 
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Artt 148t — 1. What is the weight of two pieces of gold, 
one weighing 1 lb. oz. 6 pwt. 4 grs. ; the other, 2 lbs. 3 oz. 
8 pwt. 16 grs. ? An^. 3 lbs. 3 oz. 14 pwt. 20 grs. 

2. A man has one wedge of gold, weighing 25 lbs. 3 oz. 
12 pwt., and another weighing 1 lb. 11 oz. 12 pwt. 1 grs. 
What is the weight of the two ? 

Ans, 27 lbs. 3 oz. 4 pwt. 7 grs. 

3. A silversmith had a quantity of silver,, weighing 21 lbs. 
oz. After refining it by melting, it weighed 15 lbs. 10 oz. 
11 pwt. 19 grs. What was lost by melting? 

Ans, 5 lbs. 10 oz. 8 pwt. 6 grs. 

4. What is the sum and difference of 3 lbs. 10 oz., and 
2 lbs. 11 oz. 7 pwt. 4 grs. ? 

Ans i • ^ ^^^' ^ ^^' ^ P^* ^ ^^' 

' ( Difference : 10 oz. 12 pwt. 20 grs. 

6. What will 13 lbs. of coffee cost, at 1^. 2d. Sqrs, per 

pound? Ans. I5s, lid, Sqrs. 



BUPPLSMENT TO COMPOUND BfUMBEAS. 143 

6. What will 47 yards of cloth cost, at lis, 9d, per yard? 

Ans. £41 ]4«. Sd. 

7. How much will 10 cwt. of lead cost, at Id. per lb. ? 

Ans. £32 ISs. 4d. 

8. What is the value of 7 cwt. of sugar, at 4}c?. per lb. ? 

Ans. £16 lOs. 4d. 

9. What is the weight of 4 hogsheads of sugar, each weigh- 
ing 7 cwt. 3 qrs. 19 lbs. ? Ans. 31 cwt. 2 qrs. 20 lbs. 

10. Bought Ij doz. large silver spoons, each weighing 3 oz. 
5pwt. ; two doz. teaspoons, each weighings 1 5 pwt. 14 grs. ; 
three silver cups, each weighing 9 oz. 7 pwt. ; two silver 
tankards, each 21 oz. 15 pwt. ; 6 silver porringers, each 11 oz. 
18 pwt. What is the weight of the whole ? 

Ans. 18 lbs. 4 oz. 3 pwt. 

11. If 6 ells cost £6 lis. 6c?., what will 1 ell cost? 

Ans. 19s. Id. 

12. What must a man spend per month, to spend £17 14s. 
M. in a year? Ans. £1 9«. G^d. 

13. If 8 cwt. of cocoa cost £15 lis. 4d., what is it per 
pound ? Ans. 4d. Iqr. 

14. If 132 bushels of oats cost £20 12s. 6d., what is the 
cost of one bushel? Ans. 3s. Id. 2qrs. 

15. If 147 bushels of com cost £47 125. 6rf., what does it 
cost per bushel ? Ans. 6s, bd. ^qrs. 

16. If 1 acre produce 162^ bushels of oats, how much will 
a square rod produce ? Ans. 3 pks. 6 qts. 1 pt. 

17. How much wood in 11 piles, each containing 120 cords, 
7 cord-feet, 11 solid feet? 

Ans, 1330 cords, 4 cord-feet, 9 solid ft. 

18. Multiply £86 12s. 6c?. by 9 ; divide the product by 6 ; 
multiply the quotient by 4; divide the product by 12, and 
give the result ? 

19. If it take a printer 297 h. 59 m. 24 sec. to set 108 pages, 
how long will it take him to set 1 page ? 

Ans. 2 h. 45 m. 33 sec. 

20. A person wishes to draw a pipe of wine into bottles, 
containing a quart, 2 quarts, 1^ pint, ^ pint, of each an equal 
number. How many must he have ? 

Art. 149t — When it is required to find how many times 
several quantities, each an equal number, may be had in a 
given quantity— 
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RULE. 

Meduee the given quantity to the lowest denomination nun- 
tioned, /or a dividend, and ecxh of the other quantities to the 
wme denomination, and add them together for a divisor. The 
quotient will be the a/nswer, 

1 quart = 8 gills. The 1 pipe reduced to 

2 quarts =16 gills. gills equals 4032 gills, and 
1^ pints = 6 gills. 4032 -h 32 =s 126 bottles, tbe 

\ pint = 2 gills. AnstDer, 

32 gills. 

21. How many bushel, half bushel, and peck baskets, of 
each an equal number, will it take to contain 175 bushels ? 

22. There are four fields, one containing 10 acres, 2 roods ; 
'another acres ; another 11 acres, 3 roods; another 6 acres, 
3 roods, 30 rods. How many shares, of 65 rods each ? 

Ans, 94. 

23. A man left $1043.28 to be divided as follows : His wife 
is to have two thirds ; of the other third, his sister is to have 
one-half, and the remainder is to be divided between two 
nephews and nine distant relatives. To one nephew he ^ves 
8 shares, to the other 2, to each of the relatives 1 share each. 
What is the share of each respectively ? 

r Wife, $695.52 

Sister, 173.88 

Ans. < Nephew, 37.26 

do. 24.84 

L Relatives, 12.42 

24. What will 156 acres of land cost, at £5 6^. ^d. 2qTs, per 
acre ? Ans, £832 19«. Qd. 

25. A. values a piece of land at $120, B. at $100, C. at $110. 
What is the average judgment ? 

A. 1 $120 The average is found by dividing the sum 

B. 1 100 of the several judgments by the number of 

C. 1 110 judges. 

8 ) 330 

$110 Ans. 

26. Two gentlemen wished to exchange vehicles. One was 
A &gt the other was a wagon ; but not bdng able to agree as 

Qusinox.— 0. What ia the rale for the 90(h example ? 
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to the conditions, referred the matter to A., B. and C, who de- 
cided as follows : A. said the owner of the gig should pay the 
owner of the wagon $20, and B. said he should pay $15 ; hut 
C. said the owner of the wagon should pay the owner of the 
gig $10. What is the average judgment ? 

Ans, The owner of the gig must pay $8j. 

I In cases where the judgment of the referees is part on one 
skie of the question, and part on the other, subtract one side 
i from the other, and divide the remainder by the number of 
referees, and the quotient will be the answer. 

1 27. A. and fi. wish to exchange watches, but cannot agree 

upon the difference. They refer the matter to C, D. and K, 
and agree to abide by their decision. C. 'gives his opinion that 
A should give B. $3. D. thinks the difference in B.'s favor is 
$4 ; but E. takes the other side of justice, and says B. should 
pay A. at least $1. What is the average judgment ? 

Ans. A. must pay $2. 



SUPPLEMENT TO FRACTIONS. 

Art* 150* — A factor may be trans/erred from the numerator 
if afmction to its denominator, aiidfrom its denominator to its 
numerator, without altering the value of the fraction. Thus, 
|=;2|^=f = J=^, Let it be required to separate the terms 

of -j^ into their prime factors, and transfer the factor 2 from 
numerator to denominator, and the factor 5 from denominator 

to numerator. Thus, ^= y^rrlgs =|=|-?-|=:| x f =t^. 

2 t 

On what principle is the factor 2 transferred from nimiera- 
tor to denominator, and the factor 5 from denominator to nu- 
merator ? 

On what pa^e is the principle first illustrated ? 

Repeat the Language. 

Separate the terms of the following fractions into their prime 
£a43tors, transfer as above, and illustrate. 

TS> TS' Tf' 4 8» 25 • 
EXAMPLES. 

1. What is the sum of f and |? Ans, ^=^1* 

13 
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S. If a man recdve ^ of a dollar for 1 day's work, | for an- 
other, and ^ for another, how much does he receive for the i 
days' work ? Ans. $2^. 

3. If I receive ^ of a cord of bark from one man,^ and | from 
another, what part of a cord do I receive from both ? 

Ans. 1^. 

4. Add 5^, 6^, 2i, If. Ans. Idf. 

5. From ^ take }. Ans. f . 

6. From 12^ take 10|-. Ans. If. 

7. Bought a piece of land containing 49 Jf acres. Sold 21| 
acres. How many were there left ? Ans. 28^. 

8. From f of a day take -^ of a minute. 

Ans. 6h. 69f Jm. 

9. From f of f of ff take f of f of |. Ans. f . 

10. A man had 3 bags of money, containing in all 450 lbs.; 
in the first bag he had 230^^ lbs., in the second lOOf f* ^^^ 

, many were there in the third ? Ans. 1 19f f-. 

11. From Ji of a pound take ^ of f of f of f of J of 8 ishil- 
lings. Ans. £fff . 

12. If a bushel of com cost f of a dollar, what will ^ of a 
bushel cost ? Ans. $y*j. 

13. If ^ of a bushel of com cost ^^ of a dollar, how much 
must be paid for 1 bushel ? _ ^ Ans. $f . 

14 If YS ^^ * hogshead cost £f|, what will be the cost of 
fl of ahhd.? Ans. £l7f. 

16. Multiply 30 by 4 J of f of f of f , and divide the prod- 
uct by i of 8 of f of 2f . Ans. 6f . 

16. Divide J of f by | of f. Ans. f. 

17. Reduce f of a pound, avoirdupois, to the fraction of a 
cwt. Ans. Y^. 

18. Multiply J^ of a day, reduced to minutes, by the fra^^ 
lion \. Ans. 315 m. 

19. Reduce 35. 6^^. to the fraction of a pound. Ans. £r^. 

20. Reduce yj ^ cwt. to the fraction of a pound, avoirdupois. 
/ ^ns. jg. 

21. Wliat is the value of ^ of a dollar ? Ans. Bs. 7 id. 

22. What is the value of ^ of a Julian year ? 

Ans. 257 d. 19 h. 45 m. 52|^f sec. 

23. What is the value of ^^ of a guinea? Ans. ISs, 
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24. Reduce 4 cwt. 2 qrs. 12 Ifos. 14 oz. 12^ drs. to the 
fraction of a ton. Ans, ^. 

25. Reduce 16 h. 86 m. 55 f*^^ s. to the fracti(m of a day. 

26. Reduce 2 qrs. 9 lbs. 10 oz. 7^ drs. to the fraction of a 
cwt. Ans, W, 

27. If lOQ oranges cost 10|^., how many hundred may be 
bought for 105^Ht». ? Ans. lOf. 

28. How much will J cwt. cost, at 15|«. per cwt. ? 

Ans, Zs, wyt. 

29. If f of a yard cost 18J., what will 1 yard cost? 

Ans. 2s 

30. If f of J of I of a ship be worth J of f of ^ of the 
cargo, valued at $36,000, what is the value of the ship? 

Ans, $45,000. 



OIROULATING DECIMALS. 

Art« 151 1 — CiRCULATiNO, or Recurring Decimals, are those 
that consist of a repetition of a number of digits, as .646464, 
etc., .4127127127, etc. ; in fact, every decimal that is not finite 
is a circidating decimal, or is such, that if continued far enough, 
the same figures will again recur ; but it is only those of which 
the periods of circulation consist of a few figures, that gener- 
ally receive the definition of Circulating Decimals. 

When the circulation consists of the same digit repeated, it 
IS called a Simple Circulate, and is distinguished by a pdnt 

• • 

placed over it; thus, .111, etc.=.l ; .333 =.3, etc. When 
the period of circulation consists of more than one digit, 
k is called a Compound Circulate, and is distinguished 
by a point over the first and last repeating figure ; thus, 

.234234234, etc.=.234. A Mixed Circulate is that which 
has other figures in it that are not repeated, as .7848484, etc. » 

and these are represented thus, .784. 

As all operations, as multiplication, division, etc., of these 
numbers may be performed by the same'rules which are given 
for common decimals, and as but few cases occur in which 
those rules are not to be preferred, some rules only will be 
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given for the redaction of circulating decimals to ynlgar frae- 
tions, leaving the student to apply the rules. 

If, however, he should wish to pursue the subject farther, he 
can find his curiosity amply gratified by consulting the follow- 
mg authors: Brown, Cunn, Malcolm, Emerson, Donn, and par- 
ticularly Henry Clarke ; also, Dr. Wallis, all of whom have 
treated at some leilgth the theory of Circulating Decimals. 



REDUCTION OF CIRCUIiATIXG DfiCIMAIiS. 

Artt 152i — To reduce a simple, or compound circulate, to 
its equivalent fraction. 

RULE. 

Take the given decimal, considered as a whole number, for the 
numerator ; and as many 9*s as there are places in the circulate, 
for the denominator. When there are any integral figures in 
the circulate, as m^my ciphers must he annexed to the numerator 
as the highest place in the repetend is distant Jrom the decimal 
point 

EXAMPLES. 

1. The circulate — ^.6= f = J. 

2. - - .36= ^g-= XX* 
8. - - .09= ^= fj. 

4. - - 2.063=2^=2^. 

5. - - 1.62= Iff.. 

Arti 153* — ^To reduce a mixed circulate to its equivalent 
fraction. 

RULE 

Subtract the finite part of the expression, considered as a 
whole number, from the whole mixed rq)etend, taken in the same 
manner for the numerator ; and to as many 9*< as there are re* 
peating places in the circulate, annex as many ciphers as there 
are finite decimal places for a denominator; thus — 

1, Thecirculat^-.13a=-i^fe^=JfJ=^. 

2. Agam— 2.4i8=:2^Jj^\f#-*=2|^=2H. 

Obs. — This rule, as it is not of grerit practical utility, may be passed 
over until the review. 
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RATIO AND PROPORTION. 

Art* 154* — ^We arriye at a knowledge of particular quanti- 
ties by comparing them with other quantities, which are either 
equal to, or greater or less than those which are the objects 
of inquiry. We may inquire, how much greater one quan- 
tity is than another ; or how many times the one contains the 
other. The answer to either of these inquiries is termed a ra- 
tio of the two quantities. One is called arithmetical, and the 
other geometrical ratio. 

Art* 155* — Arithmetical ratio is the difference between two 
quantitieo. Thus, the arithmetical ratio of 6 to 3 is 3. It is 
sometimes expressed by two points placed horizontally be- 
tween the two quantities; thus, 6 ''SsS, which is the same 
as 6—3=3. 

Art* 156t — Geometrical ratio is the quotient arising from 
dimding one quantity by another of the same kind. Thus, the 
ratio of 6 to 3 is f, or 2. Geometrical ratio is expressed by 
two points placed one over the other, between the two quantities 
compared; thus 6 : 3=2. If the ratio is not specified, it is 
always understood to be geometrical. 

The two quantities taken together, are called a couplet. 

The number which is compared, being placed first, is called 
the antecedent, and that with which it is compared, the con- 
sequent. 

Of these three, the antecedent, the consequent, and the ratio, 
any two being given, the other may be found. 

EXAMPLES. 

1. If the antecedent be 16, and the contsequent 4, what is 
the ratio ? Ans, 4. 

2. If the antecedent be 18, and the ratio 3, what is the 
consequent? Ans. 6. 

Art. 157 1 — Inverse, or reciprocal ratio, is the ratio of the 
reciprocals of two qtianlities, 

Obs. — The reciprocal of any quantity is a unit divided by that quan- 
tity. Thus, the reciprocal of 4 is ^, the reciprocal of 3 is ^. 

The reciprocal ratio of 6* to 3 is -J- to -J- ; that is, -J-r-l-, which 

QuKSTioNS.— 1. What is Ratio? 2. Wliat is aritlunetical ratio? 3. Whaft is 9Mh 
metrical? 4. What is compouixi ratio ? 
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b equal to f . Hence, a reciprocal ratio is expressed by iii- 
verting the terms of the couplet. The reciprocal ratio of an- 
tecedent to consequent, is the direct ratio of consequent to 
antecedent. The direct ratio of 6 to 3 is f= 2. The recipro- 
cal ratio of to 3 is f =^. 

Art« 158* — Compound ratio is the ratio of (He products of 
the corresponding terms of two or more simple ratios. 

Thus, the ratio of 9 : 3 is 3. 
And the ratio of 6 : 2 is 3. 

64 : 6 = 9. 

Obs. 1^— a oompound ratio is not different in iU nature from a simple 
ratio The term eompaund is used merely to denote the origin of the 
ratia 

Art* 159i — In a series of ratios, if the consequent of each 
preceding couplet is the antecedent of the following one, the ratio 
of the first antecedent to the last consequent is equal to that 
tohich is compounded of all the intervening ratios. Thus, 

12 : 6 

6 : 18 

18 : 3 



Arti 160i — If we multiply all the antecedents together, and 
all the consequents together, it will he found that the ratio 
of the products of the antecedents to the product of the conse- 
quents, is equal to the ratio of 12, the first antecedent, to 4, the 
last consequent, which w ^=3. 

Obs. 2. — Rejecting all the antecedents hut the first, and all the conse- 
quents hut the last, is cancelling equal factors from dividends and divi- 
sors. (See Art 42.) 

Art* 161*— Jy, in the several couplets, the ratios are equal, 
the sum of all the antecedents hcts the same ratio to the sum of 
all the consequents, which any one of the antecedents has to its 
consequent. Thus, 

Obs. 3. — It will he ohserved, in 
this example, that the terms of the 
ratio are not used as factors. The 
ratio is, therefore, not a compound 
ra^a 
36 : 18=2 

It has already been shown (Art. 44) that to multiply the 
dividend with a given divisor, is the same as to multiply the 



12 : 


6-2 


10 : 


5—2 


8 : 


4=2 


6 : 


3—2 
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quodent, and to miiltiply the divisor with a given dividend, is 
tiie same as to divide the quotient. In Fractions the same 
principle was recognised, with this difference only in the mode 
of expression ; we substituted numerator for dividend, and de- 
nominatoT for divisor. We shall now substitute antecedent ioit 
numerator or dividend, cfymequent for denominator or divisor, 
and ratio for value of the fraction. 

Art* 162 1 — To multiply the antecedent, or to divide the con- 
9equent, is the same as to multiply the ratio, (See Art. 44.) 

Thus the ratio of 12 : 6 is 2 

Multiply the antecedent by 2, the ratio of 24 : 6 is 4 
Divide the consequent by 2, the ratio of 12 : 3 is 4 

Art* 163 1 — To divide the antecedent, or to multiply the con- 
sequent, is the same as to divide the ratio. 

Thus, the ratio of 8 : 4 is 2 

Divide the antecedent by 2, the ratio of 4 : 4 is 1 
Multiply the consequent by 2, the ratio of 8 : 8 is 1 

Art I 164 1 — To multiply both antecedent and consequent by 
the same quantity, does not affect the ratio. 

Thus, the ratio of 6 : 3=2 \ 

Multiplv both terms by 3, 18 : 9=2 > the same ratio. 

Divide Doth terms by 3, 2 : 1 = 2 ) 

The ratio of twoyroc^ww*, which have^a common denomina- 
tor, is the ratio of their numerators. (See Art. 76.) Thus, 

I : i=2. 

The direct ratio of two fractions, which have a common nu- 
merator, is the reciprocal ratio of their denominators. (See 
Art. 77.) Thus, f : f =f 

Art I 165 1 — A factor may be transferred from antecedent to 
consequent, and from consequent to antecedent, without alter- 
ing the ratio ; observing, that when a factor is transferred, it 
becomes a divisor, and when a divisor is transferred, it becomes 
a factor. (See Art. 150.) 

Thus, the ratio of 16 : 2x4=2 ) ., .. 

Transferring the factor 2, y : 4 =2 f ^^^ '^^^ ^*^^^- 

Art. 166* — It may be observed, in regard to ratio, that it 
exists only between quantities of the same nature, or, the 
things compared must be so far alike that one may be said to 
be larger or smaller than the other. For example, a rod can- 
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not be said to be longer than an hour, nor can tbere be a com- 
parison between them in any respect, for there is no common 
property. But a rod can be said to be longer than a foot, for 
it is made up of feet. There may be, however, a relation be- 
tween the nwnbers which stand for quantities of a dissimilar 
nature. Thus, the ratio of 16 to 8 is 2. Now, 16 may stand 
for rods, and 8 for hours, which things bear no relation to each 
other. 

The subject of ratio is of incalculable importance, since it 
lies at the foundation of all arithmetical investigation. The 
practical nature of ratio will be seen by the following example. 

1. If 6 yards of cloth cost 30 dollars, what will 12 yards 
cost ? The ratio of 12 : 6 is 2, which shows that 12 is twice 
as large as 6. It is, therefore, plain that the cost of 12 yards 
will be as much greater than the cost of 6 yards, as 12 is 
greater than 6. Therefore, 30x2=60, the cost of 12 yards. 
• Again, if we know the price of 1 yard, we can repeat this price 
12 times, and thus obtain the price of 12 yards. If 6 yards 
cost 30 dollars, it is evident that one-sixth of 30 will be the cost 
of 1 yard. Although, strictly speaking, there is no relation 
between the cost and the number of yards, yet the ratio of 30 
to 6, considered as numbers merely, is a nimiber which will 
represent the cost of 1 yard. Therefore, 30 : 6=5, the cost of 
1 yard, and 6 X 12=60, the cost of 12 yards, as before. 

If we now compare the cost of the second with the cost of 
- the first piece, we shall find that the ratio is equal to the ratio 
of the length of the second piece, to the length of the first 
piece. Thus, 12 : 6=2, and 60 : 30=2. 

When two or more couplets of numbers have equal ratios, 
these numbers are said to be proportionals. Hence, (Art. 167,) 
Proportion is an equality of ratios. 

Arithmetical Proportion is an equahty of arithmetical ratios, 
and Geometrical Proportion is an equality of geometrical ratios. 
Proportion may be expressed, either by the common sign of 
equaUty, or by four points placed between the couplets. 
Thus— 

8 •• 6=4 •• 2, or 8 •• 6 : : 4 •• 2, arithmetical proportion. 
12 : 6=8 : 4, or 12 : 6 : : 8 : 4, geometrical proportion. 

The latter is read, — the ratio of 12 to 6 equals the ratio of 
8 to 4, or 12 is to 6 as 8 is to 4. 

The first and last terms are called the extremes, and the oth- 
ers the means. 
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Art* 1$1» — ^Tfae number of .terms must be af least four, for 
the equality is between the ratios of the couplets ; and each 
couplet must have an antecedent and consequent. There may 
be, however, a proportion between three quantities ; for one of 
the quantities may be repeated, so as to form the two terms. 
Thus, 6 : 12 : : 12 : 24. 

Art* 168« — If four nmnbers are in geometrical proportion, 
the product of the extremes is equal to the product of the 
means. Thus, 12:8:: 15 : 10, for 12x10=8x15,. 

Art* 169* — By multipl3ring the extremes and means together, 
a proportion is reduced to an equation. When the product of 
any two numbers is equal to the product of any other two, the 
jAumbers may be formed into a proportion by taking the factors 
on one side of the equation for the extremes, and those on the 
other for the means. Thus, 4x3=6x2. Making 4 and 3 
constitute the extremes, and 6 and 2 the means, we have the 
following proportion ; 4 : 2 : : 6 : 3. Form proportions of the 
following equations : 

6X 8= 4X12 

3X12= 4X 9 

4X V = 14X 2 

8X 9=12x 6 

Art* 170* — ^In compounding proportion, equal factors may 
be rejected from antecedents and consequents. Thus : 



12: 4: 

4: $: 
0:20: 


:9: 3 
:3: 
:0:15 


12:20: 


:9:15 



Art* 171* — ^If the corresponding terms of two or more ranks 
of proportional quantities be multiplied together, the products 
will be proportional. Thus : 

12: 4:: 6:2 
10: 5:: 8:4 

120 : 20 : : 48 : 8 

Art* 172* — If the terms in one rank of proportionals be 
divided by the corresponding terms in another rank, the quo- 
tients will be proportional. 

rpu „ 12 : 6 : : 18 : 9 
^^"^^ 6:2:: 9^3 

Then, V:4::V:* 
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Art« 17St — If to or from the terms of any proportion, there 
be added or subtracted the corresponding terms of any other 
proportion, having the same ratio, their smns or remainders 
will be proportional. Thus, 



14: Y: 
4:2: 



18:9: 
10:6: 



16: 8 
6: 3 



22:11 
10: 6 



Artt 174t — A factor may be transferred from one mean to 
the other, or from one extreme to the other, without altering 
the ratio, 16: 8: : 12: 6. . 

The scholar may be exercised upon the foregoing proposition, 
in the following manner : 

Teiieher. What are the factors of the antecedent of the first couplet I 

Scholar. 4 and 4. 

T. Transfer one of these to the consequent, and illustrate. 

jSL 4 : } : : 12 : 6. To divide antecedent and consequent by the same 
quantity, does not affect the ratio. 

T. How does it appear that the antecedent has heen divided ? 

8. We have removed from it the &ctor, 4. Removing a fsustor from 
any quantity, divides by that factor. 

T. What are the factors of the antecedent of the second couplet! 

8. 4 and 8. 

T. Transfer the 4 to the consequent, and illustrate. 

T. Remove the denominators from the consequents. 
K4:8::3:6. 

T. What effect upon the consequents has removing the denominators f 
T. Is there a proportion between the four following numbers ? 4 : 2 : : 6 
:8. Illustrate. 
/8. 4X3— 2X6. 

T. Remove the fSactor, 4, from the left of the equation, and illustrate. 
_ 2 X 6 To divide both members of the equation by the same 

a. 3— ^ • quantity, does not affect the equation. 

T. Do the four following numbers, 16 : 8 : : 12 : 6, constitute a propor* 
Uon? 

8. They do. 

T. How do you know ? 

8. The ratios between the couplets are equal 

T. Divide the consequents by 2, and will there tJien he a proportion t 

8. There will 

T. Are not the ratios affected ? 

8. They are. 

T. Why then is not the proportion destroyed f 

8. The ratios are still equal 

T In what, therefore, doe? proportion consist ? 
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& Iq equalify of ratios. 

T. How do you ascertain when the ratios are equal ? 

8. Bj dividing the antecedents by the consequents, or by dividing con- 
sequentB by antecedents, or by multiplying the extremes together and the 
means together. 

T. How do you reduce a proportion to an equation ? How do you form 
a proportion from an equauon 9 Reduce to an equation the following 
proportion ; 6 : 10 : : 4 : 8. Add 2 to each member of the equation, la 
tiie equation affected f Why not ? Add 2 to one member, and 8 to the 
other. Is the equation now affected f Repeat the axiom. 

Let the teacher multiply exercises of this kind. 

Artt 175 • — ^InTerse, or reciprocal proportion, is an equality 
between a direct and reciprocal ratio. Thus, 4 : 2 : : ^ : •^. 
That is, 4 is to 2 as 3 is to 6 reciprocally. Sometimes the or- 
der of the terms is inverted, without writing them in the form 
of a fraction. Thus, 4 : 2 : : 3 : 6, inversely. In this case the 
first is to the second as the fourth is to the third. 

We have seen that a factor may be removed from antece- 
dent to consequent, and the reverse, and the proportion still be 
preserved. 

Artt 176. — ^The terms of the proportion may also be changed, 
proyided that the equality of the ratios be not affected. Thus, 
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:15: 


10 


12:15: 


: 8: 
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8:10: 


:12: 


:15 


8 : 12 : 
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:15 


10: 8: 


:15 


:12 


10:15: 


: 8 


:12 


15 : 10 : 


:12 


: 8 


15 : 12 : 


:10: 


: 8 



In all these changes the product of the extremes will be 
found equal to the product of the means. If, therefore, we 
have the product of the extremes, and one of the means, it is 
easy to find the other. We can, therefore, find any one term 
of the proportion when we know the other three, for the term 
sought must be one of the extremes, or one of the means. 
The operation by which, three terms being given, a fourth pro- 
portional is found, is called the " Rule of Three," or " Rule of 
Proportion." There must always be three terms or numbers 
given, two of which are of the same kind, and the other of the 
kmd of the answer required. 
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SIMPIiE PROPORTION, OR RUIiE OF THREE. 

Art* I77t — ^Proportion is of two kinds. Direct and Inverse. 
Proportion is direct, when the ratios are in the order in which 
the question is proposed ; Inverse, when one of the ratios la 
inverted. A question is known to belong to Direct ProportiaD 
when more requires mare, or feM requires les». More requires 
more, when the second term is greater than the first, and re- 
quires that the fourth be greater than the third. Less requires 
less, when the second term is less than the first, and requires 
that the fourth be less than the third. 

1. If 3 men build 12 rods of wall in a given time, how 
many rods will 6 men build in the same time ? 

In this question the ratios are in the order in which the 
question is proposed, 3 : 12 : : 6 : the answer. More reqmr^ 
more : for, evidently, 6 men will perform more labor in the 
same time than 3 men. 

We may employ the same numbers in the proposal of a 
different question, and the ratios will be inverted. 

2. If 3 men perform a certain amount of labor in 12 days, 
in how many days would 6 men perform the same ? 

In this question more requires less : for 6 men would re- 
quire less time to perform the same amount of labor than 3 
men : 3 is to 6 reciprocally as 12 is to the answer, \\\\\\^\ 
the answer. 

Of the three terms given in Proportion, two are called the 
terms of condition, and one the term of demand. Thus, 3 
men, 12 days, are the terms of condition, and 6 men the term 
of demand. 

It may be observed that, in Proportional questions, the 
term of demand is the only term which presents any diflficulty. 
The two other terms simply state a fact, or the condition upon 
which the conclusion rests, and are to be employed as the 
tneaos of solving the difficulty. The answer to the question 
proposed, in Direct Proportion, depends upon the ratio of the 
term of demand to that term of the condition, which is of the 



QnxsTxom.— 5. What is Proportion? 6. What are the flret and last tenaa called f 
7 Having the extremes and one of the means given, how may the other mean be 
fonnd? a What is the Rale of Three? 9. How are the ratios? la What is meeoft 
b/ the order in which the question is proposed? 11. How is a question known to 
belong to the Role of Three Direct ? moetrate. 19L Role for stating the question ? 
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same name or Mnd. In Inverse Proportion, the answer depends 
not upon the ratio of demand to condition^ but of condition to 
demand. In either case, this ratio multiplied into that term, 
which is of the same name or kind as the answer required, 
gives the desired result. 



Solution of Question IsU 

%X 12=24 Ans. 

The ratio of 6 men to 3 men 
expresses how much more labor 
6 men can perform in a gven 
time, than 3 men, |=2. They 
would perfonn twice as much. 
The first step in solving a ques- 
tion is to fina the ratio ; the sec- 
ond, to multiply. If 3 men build 
12' rods, then 6 men will build 
} of 12=24 rods. 



3. If 5 tons of hay cost 10 
dollars, how many dollars will 20 
tons cost? 

Does this question belong to 
Direct or Inverse Proportion 7 

How do you know 7 

What is meant by more re- 
qmiing more 7 Illustrate by ex- 
aOM^e 3d. 

Which is the term of demand 7 

Which are the terms of con- 
ation? State the question ac- 
ccHiding to the example given. 

What is the first step in the 
solution 7 What is the second ? 

Which term presents the diffi- 
culty 7 

How are the other terms to be 
employed 7 



Solution of Question 2d. 

f X 12=6 Ans, 

The ratio of 3 men to 6 men, 
expresses how much less time 6 
men would require than 3 men, 
to perform the same amount of 
labor. 

If 3 men will perform a certain 
amount of labor in 12 days, 6 
men will perform the same in } 
of 12=6 days. Also, if it takes 
3 men 12 days to perform a cer- 
tain amount of labor, it will take 
1 man 3 times as long, 3X 12= 
36, and 6 men one-sixth as long 
as 1 man, 36-r6=6 days. 

4. If 7 men reap a field of 
grain in 14 days, how many men 
can reap the same in 21 days 7 

Does this question belong to 
Direct or Inverse Proportion? 

How do you know? 

What is meant by more re- 
quiring less ? 

How do you know when more 
requires less 7 

Are the ratios direct or recip- 
rocal? 

What do you mean by a recip- 
rocal ratio ? 

Is the ratio that of the demand 
to the condition, or of the condi- 
tion to the demand? State the 
question, and illustrate. 



Art. 178. — It has been stated that, in Proportion, we have 
^ther the two extremes and one of the means, or the two 
means and one of the extremes given, to find the other. 

14 
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1. The extremes in a proportion 
are 12 and 4, one of the means 6. 
What is the other mean ? 

3. The means in a proportion 
are 8 and 6, and one of the ex- 
tremes is 4. What is the other 
extreme ? 

5. If a man travel in 3 days 
60 miles, how many miles can he 
travel in 9 days ? 

Operation, 
|X60— ISOAns. 

If he travel 60 miles in 3 days, 
the ratio of 9 to 3 shows how 
many more miles he could travel 
in 9 days than in 3 days. 



2. The extremes in a pn^wr- 
tion are 12 and 4, and one of the 
means 8. What is the other 
mean? 

4. The means in a proportion 
are 8 and 6, and one of the ex- 
tremes is 12. What is the other 
extreme 7 

6. The extremes m^ a propor- 
tion are 12 and 9, and one of the 
means is 4. What is the other 
mean? 



7. Tne extremes in a propor- 
tion are 12 and 9, and one of the 
means is 27. What is the other 
mean? 



From the preceding illustrations of ratio and proportion, we 
derive the following 

RULE. 

I. Write that term of the condition which is of the eame 
name or kind as the fourth term, or answer required, for the 
third term. If the Proportion be Direct, write that number 
which expresses the demand for the second, and the remamiag 
term of the condition for the first. If the Proportion be 
Inverse, write the number which expresses the demand, for the 
first, and the remaining term of the condition for the second 
term, 

II. Multiply the second and third terms together, and divide 
the product by the first, 

III. If the first or second term^ consist of different denomtna- 
turns, reduce both to the lowest mentioned. If the third term 
consist of different denominations, reduce it to tlie lowest, or the 
lower to a fraction of the highest, 

IV. Since the second and third terms are factors of a divi- 
dend, and the first term is the divisor, any factor common to 
the first and second or first and third t&nns, may be rejected, 

Obs. — ^For the statement of a question proportionally, the foregoing is 
the rule, but for practice, the following has many advantages: Ist^ It is 
more convenient for cancelling ; 2d, We avoid all fractions in the opent- 
tion ; 8d, We can often avoid the labor of the reduction of the tenns. 
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RULE FOR CANCELLING. 

Draw a perpendicular line, and place the sign of the answer 
on the left, {if the answer is to be in dollars, this $ is x:alled the 
sign ; if pounds, this £,) and the term which expresses the de^ 
maryd on the right of the line, and that term of the condition, 
which is of the same name or kind, on the left, and the remain- 
ing term of the condition, on the right, JRedtLce, cancel, multi' 
ply, and divide, as before directed. 

If we do not wish to consider whether the proportion be 
direct or inrerse, the following may be adopted : — 

RULE. 

Write that number which is of the same name or kind as the 
anstper to the question, for the third term of the proportion. If 
the answer is greater than the third term, write the greater of 
the remaining terms for the second, and the less for the first, 
but if the answer is less than the third term, unite the less of the 
remaining terms for the second term, and the remaining for the 
first. JReduce the terms, cancel, multiply, and divide, as brfore 
directed, 

EXAMPLE. 

Artt 179« — If 3 yards of cloth cost 18 dollars, what will 9 
yards cost ? 

Operation \st. Operation 2d. 

3 6 

9 : : : 18 $ : 1$ : : 9 

J. — 

54 Ans. 54 Ans. 

Having stated the question and solved it, the student will 
give the following illustration at the black-board. This ques- 
fion belongs to Direct Proportion ; more requires more — ^the 
third term is greater than the first, and requires that the 
fourth be greater than the second. Having placed the name 
of the answer for the third term, we write 9, the number ex- 
pressing the demand, for the second term, and 3, the remain- 
mg term of the condition, for the first. The answer depends 
upon the ratio of demand to condition. The ratio of 9 to 3 
«hows how much more 9 yards will cost than 3 yards ; but 
8 ; 18 : : 9 : the answer. The ratio of 18 : 3 expresses the 
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cost of one yard. Hence» by analysis, if 3 yards cost 18 
dollars, one yard will cost y = 6, and 9 yards will cost 
6X9=$4. 

Teacher. Id what does Proportion consist f 
T, Ho\r many ratios are there ? 
Scholar, Twa 

T, How many drenmstances in the given question affect the answer 
S, One. 
T. What is it? 

8. The difference between the number of yards in the demand and 
conditioD. 

Operation Zd, 

3 
18 



54 Ans, 

This mode of stating the question will admit of the same genera illos- 
iration as the other. But a variety of illustrations may Gb employed. 
The following may be adopted. We place the sign of the answer on the 
left of the line, and first dispose of the term of demand, because it is the 
term which presents the difficulty. We place it on the right of the line, 
because it is to be a dividend. It is also properly the antecedent in the 
last couplet, whose consequent is the term sought We therefore place 
that term which is of the same name, on the left, for a divisor, and close 
the statement by placing the name of the answer on the right. The first 
step in the solution is to find the ratio of demand to condition, which we 
find to be 3. The second, to multiply the ratio into the jiame of thd 
answer. We thus obtain 54 dollars, the answer. 

2n Do we necessarily, in the solution, first find the ratio of demand t» 
cendition f 

a. We do not 

T, Why not ? 

8. We may reject from either factor of the dividend, a factor equal to 
the divisor: for 18X3— >9X6 — 54. 

7! K we reject the factor 3 from the divisor, and finm 18, one of the 
&ctors of the dividend, how will the question tesA ? If we reject the 
factor 3 from, the divisor, and from 9, one of the factors of the dividend^^ 
how will the question then read ? 

T. Prove your answer to be right, and also show the connection be- 
twe^i antecedent and consequent 

8, We may substitute in the place of the sign of the answer, the 
answer itself; we shall then have the means on the right, and the ex- 
tremes on the left of the line. We commence wiih the answer, or last 
consequent, and draw a line to its antecedent, or the demand, thence to 
the leit, connecting it with the condition, or firsi antece- ^ . ■ ^ 
dent, thence to its consequent on the right, then back \" 7 

to the point of commencement The statement then s^^iq 
reads, consequent, antecedent, antecedent, consequent ' 

Thus antecedents are cozmected with antecedents, and consequents with 
consequents. 
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BXAMPLES. 

1. If 12 yards of cloth cost $48, what will 4 yards cost ? 

Ans, $16. 

2. If 4 bushels of wheat cost $8, how much will 16 bushels 
cost? -4iw. $32. 

d. If a man earn $24 in 12 days, how much does he earn 
in 6 days? An8,%l2. 

4. If 8 yards of cloth cost $12, how much will 10 yards 
cost ? , , Ans, $15. 

6. If 10 yards of cloth cost $15, how much will 8 yards 
cost? Ans. $12. 

6. If 6 acres of land are bought for $180, for how much 
may 15 acres be bought ? Ans, $450. 

7. If 15 acres of land cost $450, what will 6 acres cost ? 

Ans. $180. 

8. If 18 yards of cloth cost $36, what will 20 yards cost? 

Ans. $40. 

9. If 7 men be paid $8|- for a certam amount of labor, what 
onght 25 men to receive at the same rate ? Ans. $30. 

Obs.!.— Mixed numbers must be reduced to improper fractions, and 
iiie numerators placed on that side of the line where the whole numbers 
would be placed. Let it be remembered, that the nimierator of a frac- 
tion always occupies the same side of the line which a whole number 
would occupy, standing in the place of the fraction. (See question 14, 
below.) 

10. If 2 horses plough 5^ acres in a day, how many acres 
would 18 horses plough in the same time? Ans. 46 acres. 

11. If 3^ dollars wiU buy 6 J yards of cloth, how many 
yards will $40 buy ? Ans. 81 yards. 

12. If $12f buy 4^3^ yards of cloth, how many yards will 
$174 buy? Ans. 57 yards. 

13. If 1^^ of a bushel of wheat cost $2f, how much will 
60 bushels cost? * Ans. %116^. 

14. K -J- of a yard of cloth cost f of a dollar, how much will 
J of a yard cost ? Ans. $2 J-. 

Read this question thus : What will 7 yards cost, if 1 yard 
cost 2 dollars? 



QiTKiTxom.— 13. When either of the terms Is a compound qnantitVf what is the 
ntef 14. Analyze question 3d. 15. Rule for mixed numbers Y 10. On which side 
«f the line it the numerator of a fraction to be placed? 

14* 



I<2 
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Statemeni. 



t 

1 



1 
2 



Now -write eaeh denominator on the side 
of the line opposite its numerator, thus : 

Operation, 

17 



1 
3 

3 



4 

t 



7 = 



2l Ana. 



15. If 3 horses consume 4^ tons of hay in 4 months, how 
many tons will 22 horses consume in the same time? 

Arts, 33 tons. 

16. If 1 yard of ribbon cost 8 pence, how many dollars wiD 
72 yards cost? Atis. $8. 



Operatimi, 



How many % 
yd. 1 
d, lit 

8. 



n yd. 

8 d, 

1 8. 

1 $ 



18 An8. 



Obs. 2.-When the answer is required in a 
different denomination from that given in 
the supposition, follow the tables from the 
denommation given to the denominatipn re- 
quired. In the last example, the price of 1 
yard is 8 pence. The answer is required in 
dcdlars; therefore, continue the statement 
by saying, 12 pence make 1 shilling, and 6 
duUings make 1 dollar, the denommation required Then 6 times 12 oo' 
the left cancels 72 on the right; 8 being the only number left on the 
right of the line, and there being no number on the left greater than 1, 
8 is the answer in dollars. 

17. If 1 pint cost lOd., what will 3 hhds. cost in poimds? 

Operation. 
How many £ ^ — -—^ $ hhds. 
hhd. 1^^^^63 gal. 
gal. 1*^^^ 4 qts. 
qt. l^ ^'^A^ ^ pts. , 
pt. 1*==^^^0 d, 
d. lt<=::::^^l 8. 
8, ^0 ^-^-^^ ! £ 

£63 Am, 



Reducing 
hogsheads 
to pints, 
see Red. 
Descend. 



In this example 
the first and third 
terms are of dif* 
ferent denomina- 
tions, and the sec- 
ond term is dif- 
ferent from the 
answer sought ; 
therefore, fcSow 
the tahles until you find the name of the answer required, ob- 
serving to commence each successive step on the left with the 



Reducini 
pence 



icing 
U}£ 

see Red. 

Ascend. 



Q0KSTION8.— 17. Repeat the Obs. tmder question 16. 18. What is the ratio of eadi 
tanoa in the demand to each corresponding tenn In the sappoeltion, in question 16 Y 
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denomination last placed on the right, thus : How many £ will 
3 hhds. cost? 



and 12 d. 
and 20 8. 



hhd. is 63 galls, 
gal. is 4 qts. 

is 2 pts. 

is 10 pence. 

is 1 «. 
1 £ 



qt. 
pt. 



IS 



The facility of passing from one If 1 
denomination to another will be and 1 
readily seen in the statement of and 1 
this question ; and also that the and 1 
process of Reduction Descend- 
ing and Ascending employed in 
the ordinary mode, is rendered 
unnecessary by cancelling; thus, 3 times 4, on the right, are 
equal to 12 on the left, and 2 times 10 on the right are equal 
to 20 on the left ; 63 being the only number left greater than 
1, and standing on the right, it is the answer in pounds. 

18. K 3 hhds. cost £63, what will 1 pint cost in pence? 

Ans. lOd. 



Statement, 

How many pence, d. 
pts. 

qts. 4 
gals. 63 
hhds. 3 




. Having made the state- 
ment, the connection be- 
tween the numbers may 
be shown by connecting, 
with a continued line, 
first, the sign of the an- 
swer on the left with the 
demand on the right, and 
the demand with a num- 
ber of the same name on the left, and this again with its equal, 
or its value, (as 3 hhds. with £63, its price,) on the right; 
and thus on from left to right alternately, until you come to 
the name of the answer, on the right ; then returning with the 
line to the sign of the answer where you commenced. 

19. If 1 yard of cloth cost 131 shillings, how much will 12 
~ Ans. £10. 



20. If 12 ells English cost 
£10, what will 1 yard cost? 

Ans. IS^s. 

21. If 1 pmt of rye cost 2 
pence, what will 1 chaldrons 
cost in guineas ? 

Ans. 85} guineas. 



ells English cost in 


I pounds ? 


Operation. 


How many £ 
EllE., 1 
Qrs., 4 
Yd., 1 
3 
Shil., w 


1^ EllE. 

$ qrs. 

1 yd. 
40s. 10 


£1 



|£10 Ans. 
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22. If 1 pint cost lOc^., what will 3 hbds. cost in doUare? 

Ans. $210. 

23. If 1 nail cost 3 farthings, how many pounds will 40 
yards cost ? Ans, £2. 

24. If 7 chaldrons cost 85^ guineas, what will 1 pint cost 
in pence ? Ans. 2d, 

25. How many pounds will 3 tons of lead cost, at 2 far- 
things per ounce ? How many guineas ? How many dollars ? 

Ans, £224 ; 160 guineas ; $746f . 

26. What will 20 dozen pairs of gloves cost, at 4^. %d, per 
pair? Ans, £54. 

Obs. Sv-4 shiUings 6 pence may be reduced to pence— -64 pence ; or tluis^ 
i^ shillingH— |g. 

27. How many yards of cloth may be bought for £32 10^., 
at 12«. 6c?. per ell English? Ans, 65 yds. 

28. If ^ of a yard cost f of a shilling, how many guineas 
will 42 yards cost ? Ans, 5 guineas. 

29. If 96 lbs. of red lead cost £3 12$., what is 1 lb. worth? 

Ans. 9d, 
*30. What is the ralue of 1^ cord of bark, if 4^ cords be 
worth $20.25? Ans, $5.62^. 

31. If 6i yards cost $3, what will 9 J yards cost ? 

Ans. $4,269+. 

32. How many miles will a man travel in f of a day, if in J 
of a day he travel 5120 rods ? Ans, 20 miles. 

33. If -j-^j- of a barrel of flour serve 3 men 1 day, how much 
will be sufficient to serve 402 men the same length of time ? 

Ans. 7^y barrels. 

34. A man owning f of a coal mine, sold f of his share for 
$36000. What was the value of the mine ? Ans. $80000. 

35. What will 8 bales of cloth cost, each bale containing 
12 pieces, and each piece 27 yards, at $54 per piece, and what 
will be the cost of 1 yard ? 

Ans. The whole $5184, and 1 yd. $2. 
36.^ If $100 gain $6 in one year, how much will $450 gain 
in the same time? Ans. $27. 

37. If 17 tons 12 cwt. of iron cost £165, what will be the 
cost of 2 cwt.? Am. ISs. 9d. 

38. If 112 lbs. of beef cost 185. Qd., what is 1 lb. worth? 

Ans. 2d. . 

39. If a man travel 200 miles in 15 days^ what is the aver- 
age distance for every 3 days ? Am. 40 nu ^, 
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40. If 4- of a yard cost |- of a pound, what will 60 yards 
.cost in douars ? Ans, |240. 

41. If 30 horses consume 70 bushels of oats in 4 weeks, how 
many bushels will 9 horses consume in the same time ? 

Ans, 21 bushels. 

42. A merchant bought a number of bales of velvet, each 
containing 129^ yds., at the rate of $7 for 5 yds. Sold the 
same at the rate of $11 for 7 yds., and gained $^00 by the 
bargain. How many bales were there ? Ans. 9 bales. 

' Operation, 

Yds. in a bale. 



VIRST tflATSKEST. 



How many I 
yds. 1 



5 yds. Sold 5 yds. for $7f 

11 I Bought 6 yds. for $7. 

55=|7f . Gamed on 6 yds. $f. 



SECOND STATKMEZrr. 

Bales];S00t 



310 

yds. 
yds. $mtf 9 
1 bale. 



9 bales Ans, 

0b8.4^Li the above question it is necessary to make two statements. 
fintf to find-the gain on 6 yards. We then say, on how many bales is 
|200 gained, if ^ of a dollar is gained on 5 yards, and ^|f^ yards make 
Ibale? 

43. K 500 men constime 102^4 harrels of flour in 9 months, 
bow many barrels will 365 men consume in the same time ? 



Operation Ist. 
600 : 365 : : -^ 



Operation 2d, 



73 

How many bbls. 
Men 900 



Then, 5x73=365 

The first and second terms are 
now equal, and may be rejected. 
The answer is therefore 75. A 
divisor transferred from one an- 
tecedent to the other, becomes 
a multiplier. 



n 



H$ men {( 
7500 bbls. 



75 bbls. Ans, 



IM 
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44. A mercliant bartered 5f cwt. of sugar, at 6f(f . per 
for tea at 8|«. per lb. How much tea did he receive ? 



Operation Ist 
6f = V cwt. V of ip=»-V- 

Invert the divisor. 

8 : 160272 : : 1 



Tea. 



828 
86 



36 



4068 160272 
2484 8 

29808)1282176(43^ Ans. 



cwt. 1 

lb. 1 

4 

8, 69 



Operation 2d. 
5f = y cwt. 
6f=Y^. 

8|=V*- 
53 sugar. 

j:i;Sll>a. 7X8X53=2 



69 



l8, 

8 

1 lb. tea. 



2968=43^V^«^'- 



45. K I buy 3^ lbs. of sugar for 25 cents, what part of a 
can I buy for $6 ? 

Operation Ist, 
lbs. too. 

8j=5ofAofiof^=:rAT» 
2 



56 
4 

224 
20 

4480 

25 : 600 ; 

7 

25)4200(168 
25 

170 
150 



7 
4480 



80 



Operation 2d, 
lbs. 

Ton. 
cts. ^0 

lbs. n 

qrs. 4 
cwt. 20 



? lbs. Zjt 2 

1 qr. 
1 cwt. 
1 ton. 



3==^ An 



200 
200 



7) 

46. If 2 lbs. of sugar cost |- of a dollar, what will 100 
of coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

9* 
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FIS8T BTATIMKNT. 

Operation 1st Operation 2d, 
eot sDg. cof. What will 1 100 coffee 20 
> : 8 : : 100 20 coffee $ $ sugar 

8 sugar t 1$ 
160 lbs. sugar. 4 


gBOOND STATKMCNT. 

mg. Bag, cts. 

80 80 

$20.00 Ans. 

. _ 


- 


$20 Ans. 



47. If i lb. less by ^ cost VS^d., what will 14 lbs. less by 
J of 2 lbs. cost ? An9, £4 9s. 9^d. 

48. A merchant failing in trade owes $6000. His property 
amounts to $2400. What does his creditor receive to whom 
he owes $500, and what does he pay on the dollar ? 

J J Creditor, $200. 
^^* "I On dollar, 40 cts. 

49. Bought 4 yd. of cloth for $f ; sold j^ of ^ of j- for |«. 
Did I make or lose ? * Ans. Made 10 cents +. 

50. If 40 yards of cloth cost $82, what will 1 ell Enghsh 
cost? Ans. $1. 

51. A mercer bought S^ pieces of silk, each piece contain* 
ing 24|^ yds., at 6*. Qd, per yd. What did the whole cost himt 

Ans. £27 ISs. Id. 

52. If -I of a gallon cost £|, what will | of a tun cost ? 

Ans. £140. 

63. If 21 yds. of cloth cost 60 cents, what will 125f yds. 
cost? Ans.tSO.XS. 

54. If f of a cord of wood is worth $6, what is 40 c<Hrds 
worth? Ans. $210. 
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(For tlie rule, see Art 178.) 

EXAMPLES. 

Art. 180« — 1. If 4 men build a wall in 20 days, in bow 
many days could 8 men build the same waU ? 
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Operation. ^ ^ ^^^ ^^^'^ buQd a wall in 20 

J ' days, 8 men would build the same 

^ ?* in "^ i=J ^^ *^® ^^®- i ^^ 2^' * 

?!l±- ^^ 20 multiplied by the ratoo of 4 to 



Hh bow many 

J5 m. 



12 days Ana, 8=io days, the answer. 

2. If 6 men mow a field in 21 days, in how many days 
would 9 men mow the same? Ans, 14 days. 

3. K it take 9 men 14 days to mow a field, how long would 
it take 6 men to mow the same field ? Ans. 21 days. 

4. If it take 6 men 21 days to mow a field, how many mea 
would mow the same in 14 days ? Ana. 9 men. 

6. If a man perform a journey in 6 days, when the days are 
10 hours long, in how many days can he perform the same 
when the days are 12 hours long? Ana. 8 days. 

6. If 1 cwt. be transported 150 miles for 1 guinea, how far 
can 6 cwt. be carried for the same money ? Ana. 25 miles. 

7. How many yards of carpeting, \ yard in width, will coyer 
a room 80 feet long and 20 feet wide ? Ana. 133|- yils. 

8. What must be the length of a garden, 16 rods in breadth, 
to contain 2 acres ? Ana. 20 rods. 

9. How many yards of lining, ^ yard wide, will it take to 
line a cloak 4^ yds. long and 1-^ yd. wide ? Ana. 7^ yds. 

10. If I lend a friend |200 six months, how long ought he 
to lend me $1000 to repay the kindness, allowing the month 
to be 30 days ? Ana. 36 days. 

11. Suppose 800 men were placed in a garrison, with pro- 
vision sufficient to last them 2 months, how many must depart 
that the provision may last them 5 months ? 

Ana. 480 men. 

12. A ship's company of 15 persons is supposed to have 
bread to last their voyage, allowing each person 8 ounces per 
day. They pick up a crew of 5 persons in distress, whom 
they permit to share their daily allowance with them. What 
will be the allowance of each person ? Ana. 6 ounces. 

13. When wheat is sold at 93 cts. per bushel, the penny 
loaf weighs 12 oimces. What must it weigh when wheat is 
$1.24 per bushel? Ana. 9 ounces. 

14. How many yards of cloth, 1 J yd. in width, are equal in 
measure to 30 yds. 1 ell English in width ? Ana. 25 yds. 

15. How long must a board, 4^ inches in breadth, be, to. 
contain a square foot? Ana, 32 inches. 
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16. A certain building was raised in 8 months by 120 work- 
men. How many workmen could have done the same amount 
of labor in 2 months? Ans, 480 men. 

17. How much in length that is 16 rods in width will it 
take to make an acre ? Ans, 10 rods. 

18. There is a cistern having a pipe which will empty it in 
6 hours. How many pipes of the same capacity will empty it 
i& 20 minutes? Ans, 18 pipes. 

19. If 30 men can perform a piece of work in 11 days, how 
many men will accomplish another piece of work, 4 times as 
large, in a fifth pait of the time ? Ans. 600 men. 



COMPOUND PROPORTION. 

Art* 181* — ^When a proportion is formed by the combina- 
tion of two or more simple proportions, it is called Compound 
Proportion, or Double Rule of Three. 

1. If 8 men consume 24 bushels of wheat in 5 months, how- 
many bushels will 4 men consume in 15 months ? 

In this question, the number of bushels consumed depends 
on two circumstances — ^the number of men, and the time. We 
may consider the circumstances separately, and solve the ques- 
tion by two statements in the Single Rule of Three. • First, the 
number of men. If 8 men consume 24 bushels in 5 months, 
how many bushels will 4 men consume in the same time ? 

Operation Ist 

2) 
2 9 : ^ : : 24(12 Ans. 

Secondly, the time. If 4 men consume 12 bushels in 5 
months, how many bushels will the same number of men con* 
sume in 15 months? 

Operation 2d, 
3 

^Q Ana. 



QoHTiOM.'l. How b Oompoaiid Proportion fonned ? 
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The first operation is in Simple Proportion, becanae we em- 
ployed but one simple ratio as a multiplier upon 24 busheii^ 
the name of the answer, viz., the ratio of 4 men to 8 men. 

The second operation is also in Simple Proportion, for the 
same reason. The ratio employed is the ratio of 15 months to 
5 months. 

We may now nnite these two statements in one, applying 
the rule already given in Simple Proportion. Thus, 

2$ : 4 :: ) Orthws: b. 4 

3 [^24x3-r-2=:d6^n«. 1^ $ 1$ B 

$ : If :: ) $ Ul2 

36 Ans. 

Here we have two terms of demand, viz., 4 men and 15 
months ; and two terms of condition, 8 men and 5 months. 

The ratio of 4 to 8 is ^, and the ratio of 15 to 5 is 3. If 
we multiply these two simple ratios together, we have a com- 
pound ratio, which, multiplied into 24 bushels, gives the an- 
swer. ^X3=f, and 24xf=36, the answer. It is the use 
of a compound ratio which constitutes Compound Proportion. 

All questions in Compound Proportion may be solved by 
two or more statements in Simple Proportion, or they may be 
analyzed thus : If 8 men consume 24 bushels in 5 months, 1 
man would consume |- of 24=3 bushels, and in 1 month ^ of 
8=1 of 1 bushel. Then 4 men would consume 4 times f = ^ 
in 1 month, and in 15 months 15 times ^-^ = 36 bushels, the 
answer. 

Art. 182* — Compound Proportion teaches to solve by om 
statement questions which would require tiuo or more hy Simple 
Proportion. 

Obs. l.-The student should be required, first, to solye the question hy 
analysis, then by proportion. 

2. If a man build 27 rods of wall in 3 days, when the days* 
are 12 hours longr how many rods can he build in 9 days, 
when the days are 1 6 hours long ? 

If a man in 3 days build 27 rods, in one day he would build 
J- of 27 = 9 rods. If in one day, 12 hours long, he build 9 
rods, in one hour he would build ^^ of a rod, and in 16 hours, 
^ X 16 = Y^* = 1 2 rods. If in 1 day, 16 hours long, he build 



^QufisnoHs.— 1. Wliat does Ck)nipound Proportion teach? % What eoostitatai 
CSompouud Pn^)ortion f 



12 rods, in 9 days he would bxiild 12x9=108 rods, the 
answer. - 

In this example, 3 days, 12 hours long, are equal to 12 X 3 = 
36 hours ; and 9 dajrs, 16 hours long, are equal to 16 X 9=144 
hours. We have, th&i, this proportion ; 36 h. : 144 h. : : 
21 rds. : 108 rods, for W=4, and W=4. The ratio of 
the time in the demand, to the time in the supposition, is the 
same as the ratio of the term sought to the rods, in the condi- 
tions of the question. That is, the ratio of 144 hours to 36 
hours, expresses how many more rods can be built in 9 days, 
16 hours long, than in 3 days, 12 hours long. 

It will be perceived, that the ratio of the time in the de- 
ipand, to the time in the supposition, is the product of two 
simple ratios. It is a ratio of the ratio of days to days, and 
hours to hours, (a ratio produced by the multiplication c^ sim- 
ple ratios is called a compound ratio.) Thus, if a man in 3 
days, 12 hours long, build 27 rods of wall, the amount of waU 
buiilt in 9 days, (the days being of equal length,) is expressed 
by the ratio of 9 to 3, |-=3 ; that is, he could build 3 times 
the number of rods, 27X3=81 rods; but the days are 16 
hours long ; this circumstance, again, affects the result, and is 
expressed by the ratio of 16 to 12, ^=1|^; that is, the 
amount of labor performed in 16 hours is greater by ^ than 
the labor performed in 12 hours; ^ of 81 rods =27, and 
27+81 = 108 rods. If we multiply these simple ratios, 3 X 1 J 
=4, we have a compound ratio, the same as above, and 
27 X 4= 108 rods, the same answer. The ratios of the days 
to days, and hours to hours, may be expressed thus. If, in 3 
days, 12 hours long, 27 rods of wall are built, how many rods 

d&n. boars. 

«anbebuiltin|of ff? | of J|=VV =4, and 27x4=108, 
the answer. 

Obs. 2.-The teacher wUl now call upon some member of the da^s, to Beleot 
the terms, and form first a simple proportion, and tJien a compound, in the 
following manner, and illustmte as he proceeds; 8:9 :; 27: Ws 
statement involves Simple Proportion. The d^s are considered of equal 
leogth. There is but one circumstance that afreets the answer, viz. : the 
difference in the number of the days. This affects it in a threefold ratio. 
The ratio of 9 : 3«-3, which shows how many more rods could be built 
in 9 days, than in 8 days. But the days are not of equal length. This 
drcumstance must also be considered. We will therefore introduce into 
the statement another simide ratio. The ratio of 16 to 12, which shows 
how many more rods could be built in 16 hours, than in 12. 



172 COMPOUND PROPORTION. 



3 : * 

4 

Thus, $1$ : l^ 



27 
4 



108 -4n«. 



Multiplying antecedents and conseauents hj antecedents and conse- 
quents, the ratios are compounded, ana thus the question becomes Com- 
pound Proportion. 

T. How does it appear that antecedents and consequents have been 
multiplied t 

8. Introducing a factor, multiplies by that fSuctor, and cancelling 
equal factors from antecedents and consequents, does not affect the 
ratios. In this example, the factors are all cancelled but 4 and 1. 4 is 
therefore the compound ratio. 

T. Does this question involve Direct or Xnverse Proportion t How do 
you know f How many simple ratios are there ? Upon how many dr- 
cumstanoes does the answer depend ? What are they t In what ratio 
does the first circumstance affect the answer? The second! In what 
both combined t What is this ratio called t What is a compound ratio t 
Does it differ, in itself considered, from a simple ratio t 

Question 2. — ^If a man build 27 rods of wall in 3 days, when the davs 
are 12 hours long, in how many days can he build 108 rods, when the 
days are 16 hours long ? 

tH : lfi$ : : ^ 

3 > SXS=9 Ans. 
^ H : it :: ) 

Let the student state and illustrate this question, in the following 
manner: 

This question involves Inverse Proportion — ^more requires less. It 
would require a less number of days to perform the same amount of 
labor, when they are 16 hours long, than when they are 12. The num- 
ber of the da^s will be inversely as their length. We therefore place 
the 16 hours m the demand, for the first tenn, and the 12 hours in the 
condition for the second. We reject the factor 4, which is common to 16, 
the antecedent, and to 12, the consequent. Then 4X2'7"-108, which is 
an antecedent and consequent, and therefore may be rejected The ratios 
are now compounded, and the proportion reads, 1 : 3 : : 8 : 9 the answer. 

T. By what rule are the foregomg questions stated t 

S, By the rule given for Simple Proportion. 

3. If 3 men can build 360 rods of wall in 24 days, how 
many rods can 8 men build in 27 days ? 

4. How many men will it take to build a wall, 76 rods long, 
8 feet higb, 3 feet thick, in 6 days, working 9 hours each day, 
if 20 men can build a wall 100 rods long, feet high, 4 feet 
thick, in 12 days, working 12 hours each day ? 



GOMFOUND PSOFORTIOir. 



178 





Statement 


• 


100^ 


15^ 




6 


: 8 


■ • 
• • 


4 


3 


. 20 men. 


6 


: 12 


• • 

• • 


9j 


12. 




02)eration, 


How many men ? 


1i$ 6X 8=40 men Jns. 


^m 


8 


> 


) 


4 


i;i3 





«;i 




I 


Wi 


men. 



40 men Ans. 

5. If f of a yard of cloth, |- yd. wide, cost £}, wbat is the 
value of I yard. If yard wide, of the same quality ? 

6. If a man travel 240 miles in 12 days, when the days are 
12 hours long, how far can he travel in 27 days, when the days 
are 16 hours long ? 

Art* 183* — ^In Proportion, both Simple and Compound, the 
terms in the supposition and demand may be distinguished by 
cause and effect, or producing and produced terms. That which 
causes any thing, or produces an effect, as men, time, length, 
breadth, depth, etc., may be denominated a producing term, 
ThuSj, in the foregoing question, among the terms of supposi- 
tion, one man, 12 davs, 12 hours long, are the joint cause, or 
producing tShfns, and miles the effect, or produced term. 
Among the terms of demand, 21 days, 16 hours long, are the 
joint cause, or the producing terms, and the rods required are 
the effect, or the produced term. In all questions in Proportion 
the answer required will be either cause or effect, (a producing 
or produced term.) Hence, 

Art* 18l« — When the term required is a produced term. 

Draw a perpendicular line, and place all the term^ of demand 
on the right of the line, and all the corresponding terms of the 
condition on the left, closing the statement hy placing the name 
of the answer on the right, 

QiFHTioif8.—l. What Is meant by ;^M{ii«iiV ADd ^nHfttcetf terms? 2. fiatoywbiii 
the term requirad ia a produced tenu ? 

16* 
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Obb. 1. — ^All questicMis under tiie foregoing head will be found to be in 
JHred Proportion. 

7. If 4 Students spend jCl9 in 3 months, how many pounds 
will 8 students spend in 9 months ? Ans. £114. 

Operation. 



How many £ ? 

Producing terms of J Students 4 

the suppontion. ( Months 3 



8 students. ) Producing terms 

9 months, f of the demand, 
rt-g i Produced term of the 

* I supposition. 

£114 Ans. 

8. If 7 men can reap 84 acres in 12 days, 12 hours long, 
how many acres can 20 men reap in 5 days, 14 hours long ? 

Ans. 116^^ acres. 

9. If 8 reapers receive £3 4s. for 4 days' work, how much 
ot^ht 20 reapers to recdve for 15 days' work ? 

Ans. £30. 

10. If 9 men receive £8.9 for 19.5 days' labor, how much 
ought 20 men to receive for 100.25 days* labor? 

Ans. £305 Os. 8d. Iqr. 

11. If 20 cwt. may be carried 80 miles for $35, how much 
wOl it cost to transport 40 cwt. 100 miles ? Ans. $Sl^. 

12. If the freight of 9 hhds. of sugar, each weighing 12 
cwt., 20 leagues, cost £l6, what must be paid for the freight 
of 50 tierces, each weighing 2^ cwt., 100 leagues? 

Obs. 2. — Hundred weight and distance ar6 the producing terms, and the 
money received, the produced term. 

13. If 2} yards of cloth. If yards wide, cost £3f , how much 
will 361 yards, 1 J yards wide, cost ? ^ Ans. £54f . 

14. If 24 bushels of wheat be consumed by 8 persons in 5 
months, how many persons will consume 36 bushels in 15 
months ? 

Ojferation, 

How many persons ? $0 bushels 4. 
3 bushels ^4 $ months. 
$ men 1$ $ persons. 

4 persons Ans. 

Art« 185 • — ^When the term required is a producing term. 

Draw a perpendicular line, and place the produced term of 
the demand and the producing terms of the supposition on the 
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right, and the remaining terms on the left cf ike line, and pro- 
eeed as be/ore. 

Ob8. — ^This head will be found to correspond with Inverse Proportion, 
and may be applied to both Simple and Compound. 

15. If 6 men build a wall, 20 feet long, 6 feet high, and 4 
feet thick, in 16 days, working 12 hours in a day, in how many 
days will 24 men build a wall 200 feet long, 8 feet high, and 
6 feet thick, working 10 hours in a day ? Ans, 96 days. 

Operation. 

^M ? / Produced terms of de- 
Js0 



How many dajrs t 

Produced terms of 
supposition. 

Producing terms of 
demand. 



4 

i0 



8 






mand. 



^ I Producing terms of 
96 days Ans. 



supposition. 



16. If 3 men, in 24 days, 9 hours long, can dig 328 rods of 
trench, 6 feet wide and 4 feet deep, how many men will it take 
to dig a trench 984 rods long, 9 feet wide, and 8 feet de^p, in 
21 days, when the days are 12 hours long ? 

Ans. 18 men. 

17. If a man can travel 240 miles in 16 days, when the 
days are 14 hours long, how many days will it take him to 
travel 720 miles, when the days are 12 hoiirs long ? 

Ans. 56 days. 

18. If 98 lbs. of bread be sufficient to serve 7 men 14 
days, how many days will 63 lbs. serve 21 men? 

Ans. 3 days. 

19. If 40 men in 15 days, 12 hours long, build a wall 200 
leet long, 12 feet high, and 5 feet thick, how many hours long 
must the day be, that 20 men, m 12 days, may build a waU 
100 feet long, 10 feet high, and 6 feet thick ? 

Ans. 16 hours. 

20. If 20 men in 12 days, 15 hours long, can build a wall 
100 feet long, 10 feet high, and 6 feet thick, in how many days, 
of 12 hours long, can 40 men build a wall 200 feet long, 12 
feet high, and 5 feet thick ? Ans. 15 days. 

21. If 16 compositors set 150 pages of types, each page 



Quxsnox.— 3. Rule, when the term required i» a jwvtficetiyr term ? 



176 8UPPLEMBNT TO PBOPOBTION. 

consisting of 48 lines, and each line of 50 letters, in 8 days, 10 
hours long, how many compositors will be required to set 500 
pages of 72 Imes each, and 45 letters m a line, in 6 days, 8 
hours long ? Ans, 120 compositors. 



SUPPLEMENT TO THE RULES OF PROPORTIOK; 

EXAMPLES. 

Art* 186« — 1. If I can hire 80 horses pastured 7 weeks for 
£6, how many weeks may 5 horses be pastured for £4 5^. 
8f^. ? Ans. 30 weeks. 

2. If 8 men build 48 rods of fence in 1 day, how many 
rods will 24 men build in the same time? Jins. 144 rods. 

8. If 24 men build 144 rods of fence in 1 day, how many 
rods will 8 men build in the same time ? Ans, 48 rods. 

4. How many men will it require to build 144 rods of fence 
in 1 day, if 8 men build 48 rods in the same time ? 

Ans. 24 men. 

5. If 20 men build a mill in 160 days, in how many days 
could 25 men build the same mDl? Ans, 128 days. 

6. If 25 men build a mill in 128 days, how many men will 
build the same mill in 160 days ? Ans. 20 men. . 

7. How many cords of wood may be bought for £40, if 2j 
cords cost |6 ? Ans. 53j- cords. 

8. How many bushels of wheat may be bought for £40, if 
1 bushel of wheat be worth 2 bushels of rye, and 4 bushels of 
rye be worth 5 bushels of com, and 8 bushels of corn be worth 
16 bushels of oats, and 1 bushel of oats be worth 2 shilhngs ? 

Ans. 80 bushels. 

9. If 18 cords of oak wood be worth 26f cords of hemlock, 
and a cord of hemlock 14f shillings, how much will 4^ cords 
of oak cost in cents, and how many guineas ? 

( 1600 cents. 
' ( 3y guineas. 

10. How many stoves may be bought for 672 shillings, if 8 
fire-frames are worth 3 J stoves, and 16 fire-frames are worth 
82 guineas ? Ans. 5 stoves. 

11. How much will $450 gain in a year, if $100 in the same 
time gain $8 ? Ans. |36. 

12. A merchant owning f of a vessel, sold f of his share 
for 1934. What was the value of the ship ? Ans. $3736. 



Ans. ^ ^3 
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13. How many guineas will 8| yards of cloth cost, if J of a 
yard cost f of a dollar? Ans, 1|^ guineas. 

14. If -J-i of a pound of sugar cost ^j of a shilling, what will 
}} of a pound cost ? Ans, 4d, 3^f|^ qrs, 

15. If 2^ lbs. of tobacco cost 4«. 6d., how much will 180 
lbs. cost in dollars ? Ans, $54. 

16. If when wheat is 4s, 6d, per bushel, the penny loaf 
weifi^h 12 oz., what ought it to weigh when wheat is $.50 per 
bushel ? Ans, 18 oz. 

.17. How many yards of cloth, f yd. wide, are equal in meas- 
ure to 30 yds. 1 J yds. in width ? Ans, 60 yards. 

18. If 40 bushels of grain will pay a debt when the price 
is 60 cents per bushel, how many bushels will it take when the 
price is $1.20? Ans. 20 bushels. 

19. How far may 30 cwt. be transported for $8, if 2^ cwt. 
be carried 180 miles for the same money ? Am. 15 miles. 

20. How many yards, of f yd. wide, will it take to line 850 
suits of clothes, each suit to contain 3|^ yards of cloth, 1 J yds. 
in width? Ans, 6941 yds. 2 qrs. 2^ nails, 

21. If 30 horses consume 600 bushels of oats in 8 months, 
how much will each horse consume per day ? Ans, 2f quarts. 

22. A man owns ^ of a ship, which ship is valued at \ of 
the ship and cargo— the latter worth $96000. What is the 
value of ^ of his share ? Ans, $4000. 

23. If 1 2 m6n consume ^ of f of f of | of 30 bushels of wheat, 
in ^ of J-^ of f of Y^y of 20 months, how much will 4 men con- 
sume in "I of f of If of If of \j of 40 months ? 

Ans, 12 bushels. 

24. If 4 men spend | of | of f of {i of £30 in /y of ^ of 
Jf of Y of 9 days, how many dollars will 21 men spend in | 
of }| of f of ^ of 45 days ? Ans, $420. 

25. If a man travel 336 miles in 14 days, when the days are 
18 hours long, in how many days will te travel 672 miles, the 
days being 12 hours long ? Ans. 42 days. 

26. If a man travel 240 miles in 12 days, when the days are 
12 hours long, in how many days will he, travel 720 miles, when 
the days are 16 hours long? Ans. 21 days. 

21, If a family of 9 persons spend $450 in 7 months, how 
much would be sufficient to maintain them 8 months, if 5 per- 
sons more were added to the family ? Ans. $800. 

28. What is the value of 1 grain of gold, if I7f lbs. be worth 
£10224? Ans. 2yjy«, 
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EXCHANGE. 

Art* 187 • — ^Exchange is the act of paying or receiving the 
money of one country for its equivalent in the money of an- 
other country, by means of Bills of JSxckange. It compre- 
hends both the reduction of moneys and the negotiation of bills. 
It determines the comparative value of the currencies of diflfer- 
ent nations, and shows how foreign debts may be dischargcid, 
and remittances made from one country to another, without the 
risk, trouble, or expense of transporting specie or bullion. 

When the United States were British colonies, the sterling 
value of the pound was the same in all the colonies ; but the 
legislatures of the different colonies emitted bills of credit, which 
afterwards depreciated in their value — ^in some states more, and 
in others less. 

Art* 188* — ^The following table exhibits the number of shil- 
lings in a dollar in each of the states. 





TABLE I. 






2b exehange from 
to 


NewEng. 
States and 
Virginia. 


Penn'a, N.Jer- 
sey, Delaware, 
and Bfaryland. 


New York 

and North 

Carolina. 


SonthOsr- 

dina and 

Georgia. 


New England 
States and Va. 


Dollar 
65. Od. 


Add J. 


Addf 


X7 

and-^9 


Pennsylvania, 
New Jersey, Dela- 
ware and Maryland 


Subtract 

1 

T 


Dollar7s.6i. 


Add A. 


X3J 
and-r6 


New York and 
North Carolina. 


Subtract 
1 


Subtract 
1 


Dollar 
8*. Od, 


X7 
and-M2 


South Carolina 
and Georgia. 


Addf 


X5and 


Xby 12 
-=-by7. 


Dollar 
4s. 8i. 



Obs. — ^The value of a dollar iu any state is foimd either opposite to that 
fltate, or under it in the table. 

As the number of shillings in a dollar is different in diflPerent 
states, the value of the dollar being the same, it follows, that 
the value of the shilling is different ; and as the number of 
shillings in a pound is the same, the value of the pound must 
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differ in the ratio of the shillings. That is, if 6 shillings in 
New England, and 8 shillings in New York, make a dollar, then 
a pound in New York is to a pound in New England, as 8 is 
to 6 ;* ^=^ ; or £4 in New York are equal to £3 in New 
England. 

Art* 189« — ^The relative value of the pound in different states 
may be seen by the following Table. 



New Jersey, 
Pennsylvania, 
Delaware, and 
Maryland, 
New England 
States and 
Virginia, 

New York and 
N. Carolina 



8. Carolina and / h \ 
Georgia, f ,y* 




TABLE II. 

£ 

16 New York and North Carolina. 

4 New England and Virginia. 
28 South Carolina and Georgia. 

6 New Jersey, Pennsylvania, <fec. 

4 New York and North Carolina. 

1 South Carolina and Georgia. 
;15 New Jersey, Pennsylvania, <fec. 

3 New England and Virginia. 

1 South Carolina and Geoi^. 
45 New Jersey, Pennsylvania, Ac. 
12 New York aiid North Carolina. 

9 New England and Virginia. 



Art* 190« — ^The followmg table shows the value of pounds, 
shillings, and pence in each of the United States, according to 
their respective currencies. 



TABLE III. 



New JenejTf 
PennsylTaniat 
Delaware, and 
Marylaod. 


New York and 
North Gardina. 


1 

N. England States 
andViiginia. 


B. Carolina and 
Geongia. 


£ 3=88. 
8. 3=40 cts. 
d. 9=10 cts. 


£ 2=$6. 
8. 2=26 cts. 
d, 24=26 cts. 


£ 3=$10. 
s. 3=60 cts. 
d, 18=26 cts. 


£ 7=$30. 
s, 7=1.60 cts. 
d. 14=26 cts. 



DOMESTIC BXCHANGE. 

Art. 191« — To reduce the currency of one state to that of 
another. 
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RULE. 

Draw a perpendicular line, and place ike demand of the 
question on the right, and the supposition on the left, as in ths 
Bute of Three Direct. 

EXAMPLES. 

1. What sum m Georgia, is equal to £1800 New England 
currency ? 

Operation, In stating the ques- 

How many Georgia £ 



If N. E. £$ 



£1000 N. E. tion, say how many 
7 G. 200 pounds Georgia cur- 

JSi450 Ans. ^?f ^7 ^e equal to 

£1800 New England^ 
if £0 New England are equal to £7 in Georgia. (See Table 

n.) 

2. How many pounds in New York currency will £240 New 
Jersey currency make ? Ans, £256. 

3. What sum in Virginia is equal to £375 16*. 9rf. New 
York cmrency ? Ans, £281 17«. 6i. Zqrs. 

4. Whal is the value in New Jersey currency of a bill of 
exchange ion £B*I5 10s,, on a cotton dealer in Georgia? 

Ans. £603 9s. Id. Sqrs. 

5. A manufacturer in Massachusetts sends to Georgia a lot 
of shoes, which amount to £420 7^. What is the yalue in New 
England currency ? Ans. £540 9*. 

6. A manufacturer in New Jersey consigns to his agent in 
Charleston a quantity of ready-rMde clothing, which, when 
sold, and the charges deducted, amounted to £532 11*. What 
is the value in N. Jersey currencj* ? Ans. £855 17*. 8rf+. 

7. 

ExcHAMGX VOK £820 10s. 6dl Boston, July 26^A, 1837. 

Twelve days after sight, please pay to PEttat Finoh, or order, three 
hundred twenty pounds, ten shillings and sixpence, value received, and 
place the same to the account of jour 

Ob't Servant^ 
To PxTXB FiKca. Isaac "WATEaFORD, Jr. 

What sum in New York currency will discharge this bill ? 

Ans. £427 Is. 4d. 



Qdxstioks.— 1. What does Exchange teach ? Sl Why la the value of the pomid dil^ 
ftrotf IndiflBrrat atateaf 3. la the vahie of a dollar everywhefe the aamer 4. Is the 
TBloe of a ahilliag the same ? 5. What is Domestic £xchaiige? 6. Rule of stale* 
ment? 
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8. What sum in South Carolina currency is equal to £429 
7«. Sd. in New England ? Ana, £333 18*. Ud, 2gra, 

9. What sum in Pennsylrania is equal to £259 15*. 9d. 
Georgia currency ? Ans, £417 10*. 3d, 2qr8. 

la PhUadeiphia, June Itt, 1887. 

EZCHAKOX rOR £240 10«. PSimSTLVANIA Om&XNOT. 

Sixteen days after sight, pay to Oeorgs Sqcfson, or order, two hundred 
aod forty pounds, ten shillings, PeDDsylyania currency, as per advice frmn 

Tours, etc.. 
To Tbomas Smabt, Merchant^ N. Y. Jooah Leteli. 

What sum in New York currency will discharge the above 
Ull? Atis. £256 IQ8. Sd. 



FOKEIGX EXCHANGB.* 

Art* lf2* — All foreign coins, by a late act of Congress of 
the United States, are prohibited being a lawful tender. The 
gold coins of Great Britain and Portugal, of their present 
standard, are valued at the rate of 100 cents for every 27 
grains, or 88|- cents per dwt. The gold coins of France, of 
tiieir present standard, are to be valu^ at the rate of 100 cts. 
for 27J grains, or 87^ cts. per dwt. The gold coins of Spain, 
<^ their present standard, are to be valued at the rate of 100 
ets. for 28^ grains, or 84 cts. per dwt. 

In England, Ireland, and the English West India islands, 
accounts are kept in pounds, shillings, pence, and farthings ; 
though the intrinsic value, in each place, is not the same. 

Exchange is said to be at par between two countries, or states, 
when the money given in one is equivalent in value to that re- 
edived for it in another. 

The course of exchange is fluctuating, being above or below 
par, according to the occurrences of trade, or the demand for 
money. 

A Bill of Exchange is a written order for the payment of a certain sum 
of money, at an appointed time. It is a mercantile contract^ in which 
four persons are mostly concerned, yiz. : 

.1,1— " III. , ■ I iW.ii II . I ,.| ,1,11 a< 

* This rule may be omitted mitil the retiew. 

16 
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Fint The drawer, who receiyes the yalue, ond is also called the maJeer 
and teller of the bilL 

SeooDd. The debtor in a distant place is one on whom the bill is disWDf 
and who is called the drawee. He is also called the oAxeptor^ after he ac- 
cepts the bill, which is an engagement to pay it when due. 

Third. The person who gives the yalue ior the bill, and is called the 
buyer, taker ^ and remiUer, 

Fourth The person to whom the bill is ordered to be paid, who is call- 
ed the j>ay«e, and who may, by endorsement, pass it to any other perscxL 



Art. 19S* — ^The followmg tables show the par value of for- 
eign money in the United States. 

TABLE IV. 

CovM current in the United States, with their Sterling and Fed' 

eral value. 



lux SI or COM. 



CMd. \pwt.ff. 
A Johannes, 18 
A half Johann. 9 
A Doubloon, 16 21 
A Moidore, 6 18 

An £ng. Guin. 5 6 
A French da 5 6 
ASpan. Pistole 4 6 
A French do. 4 4 

Silver, 
English or Fr. ) 

Crown, ) 
DolLof Spain ) 

Sweden, or > 

Denmaik, ) 
En^. ShU- ) 

fing, S 

A Pbtareen, 



Stand 

ard 

weight 



18 



Sieiliiig 

money of 

Great Brit-1 

ain. 



N.E. 

States. 



£ 8, d 
3 11 
1 16 
3 6 
1 T 
110 
110 
16 6 
16 



6 



17 60 4 6 

3 180 1 
8 IIJO 10} 



N.York 
andK. 
Caroli- 
na. 



£ 
4 
2 
4 
1 
1 
1 
1 



8. d 

16 

8 

8 

16 

8 

1 6 

2 
2 



6 8 

6 

14 

12 



N.J«r»Y 

Penn., 

Demand 

MaryPd. 



£. e,d 
6 8 
4 
16 
8 
11 
16 
9 









18 

8 9 

8 

19 
17 



£, 

6 

3 

6 

2 

1 

1 

1 

1 



8.d 




12 6 

6 
15 
14 6 

8 

1 6 



8 8 

16 

18 

16 



S. Garo4 

Una and 

Greop- 

gia. 



£ 
4 



8. 



2 

3 10 
1 8 
1 1 
1 1 
018 

on 



d, 




9 
5 

6 



5 

4 8 

Oil 
Oil 



Federal 
value. 



9 c. fit. 

16 00 
8 00 

14 93 
00 
6G 7 
60 



6 
4 
4 



3 77 8 
3 66 7 

1 10 

1 00 

22 2 
20 



All other gold coins, of equal fineness, at 89 cents per dwt, and silver 
at $1.11 cents per oz. 



QuMTieNB.— 1. What is foreign exchange ? S. When is exdianse said to he at 
par? 3. What is the meaning of par? Answer: it is a Latin word, which signifiea 
equal. 
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TABLE V. 

Artt 194 • — VeUue of Foreign Coins in Federal Money ^ as e$tdb» 

lished by a late Act of Congress, 

d, e. m. 

Pound Sterling* 4 44 4 

Pound, of Ireland 4 10 

Pagoda, of India 1 94 

Tale, of China 1 48 

MOl-ree, of Portugal 1 24 

Ruble, of Russia 66 

Rupee, of Bengal 56 6 

' Guilder, of the United Netherlands 89 

Mark Banco, of Hamburgh 88 5 

liyre Toumois, of France 18 6 

Real Plate, of Spain 10 

•£1 itoriing before 1833 was t4.444 ; slnoe that time KBO. 

TABLE VI. 

Art* 195« — Moneys of different countries, 

7BAKCE. 

12 dermers=l sol. 
20 sols =1 livre=18j cts. 
8 livres =1 crown. 

Qb& — ^The above is according to the old system ; the present method 
of keeping accounts in France is in francs and centimes, or hundredth 
parts, thus: 

10 centimes =1 decime. 

10 decimes =1 franc=$.1873125. 

The 5-franc piece weighs 25 grammes, or 386.1 grains Troy^ 
and is equal in value to $.9365625. 

SPAIN. 

The money of Spain is of two kinds ; one is called vellon, 
the other plate money. Accounts are most generally kept in 
rials and marvadies vellon. 

4 marvadies vellon, or ) _^ • ^^ 

2|- marvadies of plate, J "" ^ 

8* quartas, or ) i • i n 

34' marvadies veUon. } = 1 "«1 ^^Uon. 
15 rials vellon, - - =1 peso, or current dollar. 

5! rSi^'ofplate. f=lrialofplate=10eta. 
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8 rials of plate, - - =sl {)iastre=:80 cts. 
10 rials of plate, - - =1 doUar=|1.00. 
5 piastres, ... =1 Spanish pistole=$4. 

ITALY. 

12 dermers=l sol. 

20 sols =1 livre. 

5 livres =1 piece of eight at Genoa. 

6 Kvres =1 piece of eight at Leghorn. 
6 solidi =1 gross. 

24 grosses =1 ducat. 

PORTUGAL. 

400 reas=l crusado. 
1000 reas=:l millrea=|1.24. 

The reas and millreas are imaginary pieces of money ; the 
real moneys of Portugal are as follows : 

1 crusado =400 reas =50 cts. 

12 vintin piece =280 reas =30 cts. 

5 do. =100 reas=124 cts. 

2j do. ±= 60 reas= q\ cts. 

Gold. 

1 double Johannes =25 millreas, 600 reas=t32. 

1 single do. =12 do. 800 reas=il6. 

half do. = 6 do. 400 reas=48. 

quarter do. = 3 do. 200 reas=|4. 

eighth do. = 1 do. 600 ieas=$2. 

festoon, or j^^ = 800 reas=$l. 

1 moidore = 4 do. 800 reas=$6. 

HOLLAND. 

8 pennings=l groat - - - =01 ct. 

2 groats =1 stiver - - - = 2c?., or 2 cts, 

6 stivers =1 shilling - - =12 cts. 

20 stivers =1 florin, or guilder =40 cts. 

2J florins =lrix dollar - - =$1.00. 

6 florins =1 pound Flemish =$2.40. 

5 guilders =1 ducat - - - =$2.00. 
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DENMARK. 

16 scliillmgs=l mark =|0.33|-. 
S marks =1 riz dollar=|1.00. 
6^ marks =1 ducat =|2.08|^. 

RUSSIA. 

3 copecs=l altima. 
10 do. =1 grivena. 
50 do. =1 politin. 
' 2 politin =1 ruble=75 cts. 

2 rubles =1 ducat. 

CHINA. 

10 caxa =1 candareen =1.0148. 

10 caiidareens=l mace =$.148. 
10 mace =1 tale =$1.48. 

BARBART. 

10 aspers =1 rial =$0.12^. 

2 rials =1 double = .25 cts. 

4 doubles=l dollar =$1.00. 

24 medins = 1 chequm = ,15 cts. 

32 do. =1 dollar =$1.00. 

180 aspers =1 zequin =$2.25. 

15 doubles =1 pistole =$3.75. 

TURKBT. 

3 aspers=l para =$0.00652925. 
40 paras =1 piastre =$0.26117647. 



BlliliS OF CXCHAITGEU 

Art* 196» — ^To find the value of biUs of exchange above par. 



EXAMPLES. 



1. What is the value of a bill of exchange for $800, at 5 per 
eent. above par ? 

Operation. 



What value $ 
If $100 



860 
105 



903 Ans. 



16* 



188 BZEKCIBES m EXCHAITGE. 

2. A. of Boston, is indebted to C. of London, £1000. How 
much sterling must be remitted, exchange being 50 per cent, i 

Ans. £1500. 
8. B. of New York, is indebted to D. of Liverpool, £650 
sterling, to discharge which he purchases a bill at 3 per cent 
above par. How many dollars does he give for it ? 

Ans, 12975.258. 

Artt 197« — ^To find the value of bills of exchange below par. 

1. What sum sterling money is equal to £340 6s, 4d, Mas- 
sachusetts currency, exchange 40 per cent. ? 

' Ans, £204 Ss. dd, 2qrs, 

Reduce the shillings and pence to the decimal of a pound 
by inspection. 

Operation, 

340,311 
60 



100 



204.1902=£204 Ss, M, 2qr8, Ans. 



2. D. in Philadelphia, owes E. in London, £600 sterling, to 
discharge which he purchases a bill at 3 per cent, below par. 
How many dollars must he give ? A^, $2586.666+. 

(S.) 
EzoHANGis FOIL £540 8& 9d. sTSnuNa Boston, , 

At thirty days' eighty pay to Timotht Dicks, or order, five hundred 
and forty pounds, eight shilhngs, and ninepenoe, value received, and place 
the same to the acootint of 

To John Johnson, Merchant^ Liverpool James Striksil 

What is the value of this bill in Pennsylvania currency, ex- 
change at 56 per cent. ? 

4. Jl. of Cork, draws upon B. of London, for £870 12t. 4rf. 
Irish, exchange at 8 per cent. How much sterling will dis- 
charge this bill ? 

(5.) 

EZOHANGB FOB 2446 UVBBS, 6 80L8, 4 DERNIEBS. 

Thirty days after sight of this my second of exchange, first of same 
tenor and date not paid, ip^j to Titus True, or order, two thousand four 
hundred forty-six livres, six sols, four demiers, value received, and place 
the same to my account. 

Pjetee J. Tdttlk. 
To Tbubtram CaocKXB, Merchant^ Paris. 
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How mucli sterling lis the above b31, and liow nmeli in Penn- 
sylvania currency ? 

6. A merchaiit in Toulon is indebted to a merchant in 
Boston 8462 francs, 20 centimes. What is the amount in led- 
oal money ? 

7. A. of Albany, buys a draft on 0. of Paris, of 8846 
francs, 34 centimes, for $1600. What is the rate of ex- 
change ? 

8. Q. of Barcelona, is indebted to P. of New York, 925 
piastres, 3 rials, 24 marvadies plate. How much, in federal 
money, is Q. charged in P/s book? Ans, $740.37. 

9. C. of Ireland, remits to D. of London, £345 lOs. Irish. 
With how much sterling must C. be credited, exchange being 
8 per cent. ? Ans, £319 18*. Id. S^s, 

10. A bill for 3625 pesos, 4 rials, 31 marvadies, being re- 
mitted to Cadiz, what sum New Jersey money is equal to it, at 
Is, 6d, per peso? Ans, £1359 9s, lid, Iqr, 

11. A Virginia merchant shipped tobacco to Norway worth 
£1673 18*., Virginia currency. How many rix dolkrs, at 6*. 
each, must he receive ? Ans, $5579.666. 

12. A. in Philadelphia, owes B. of Amsterdam, $750. How 
many guilders is it, at 40 cts. per guilder ? Ans, 1875. 

13. What sum must be paid in Savannah for an invoice of 
goods charged at 490 florins, 15 stivers, allowmg the exchange 
at 40 cents per florin, and freight and duties 30 per cent. ? 

Ans. 255.19. 

14. A merchant in Philadelphia receives of a merchant in 
Amsterdam an invoice of goods, amounting to 12340 florins, 
19 stivers, 12 pennings. How much must be remitted, in 
Pennsylvania currency, to discharge the bill, at 3 bid. per 
florin, and what sum in sterling, exchange at 38*. 6d, Flemish 
per pound sterling? Ans, £941 12*. Od, Oqrs. sterling. 

15. In 16745 marks, how many dollars, allowing 33^ cents 
per mark ? Ans, $5581.666. 

16. In 2045 piastres, 9 rials plate, how many dollars? 

Ans. $1636.90. 

17. What will 8400 arsheens of ravens duck cost« at 15 
rubles for 45 arsheens, in rubles, and also in federal money ? 

Ans. 2800 rubles; $2100. 

18. A. of Bordeaux, draws on B, of Liverpool, for 1400 
crowns, at 55d, sterling per crown ; for the value of which B. 
draws again on A. at 56(f. sterling per crown; besides com* 
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miBsion of ^ per c^t. What did A. gain or lose by this traas- 
action? ^ Ans, Gained 18 cro^nns. 

19. In $1820, how many pagodas of India? 

20. In (605, how many rupees of Bengal? 

21. How many dollars m 4678 tales, 8 mace, 7 candareenst 

22. In 8000 aspers, how many dollars? Ans. $100. 

23. A merchant in Philadelphia imported from England 
700 ells of cloth, at 5 shillings sterling per ell. The cost of 
transportation and duty, on the whole amount, was 35 per 
cent., the exchange at par. For how many cents must 1 yard 
be sold in Philadelphia, to gain 12^ per cent. ? 

Ans, 135 cents. 



RCDUCTIOir OF CURRENCIES. 

Art* 108« — ^Reduction of Currbkcibs teaches to reduce 
pounds, shillings, pence, <!^c., to federal money, and the re- 
verse. 

RULE. 

Bedtice the dollar to the fraction of a pound; and, if there 
he shillings f peruXy and farthings, in the given sum, reduce them 
to the decimal of a pound, hy inspection, and proceed as in the 
Ride of Three, 



1. In £63, New England and 
Virginia currency, how many 
dollars Y 

Operation, 



How many % 
If£* 



03 £21 

10 

II 



$210 Ans. 

If $1 is £y\, then it is evident 
that the quotient of £1 divided by 
^ would be the number of dollars 
m 1 pound, and so of any number 
of poutids. 



2. In $210, how many pounds, 
New England and Virginia cur- 
rency ? 

Operation, 



How many £ 

nil 



$210 
3£ 



£63 Ans, 

If £^ is 1(1, then the product 
of £A multiplied by any number 
of dollars, wiU be the number ol 
pounds required. 



Questions.— 1. What does Reduction of Currencies teach ? % Rule for ledodiv 
pounds, shillings, and pence, to Federal Money ? 3. Rule for reducing Federal Money 
to pounds, shillings, pence, etc ? 
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8. In £240 10s. Virdnia, &c., 
ennency, how many dollars, cents, 
and mills ? 

6. Reduce £210 155. Ylrginia, 
^.4 currency, to federal money. 

7. What sum In federal money 
is equal to £300 105. 6d, New 
feifirland and Virginia currency ? 

9. Reduce £380 95. North Car- 
olina currency, to federal money. 

11. Reduce £67 55. 3d., New 
Jersey currency, to federal money. 

13. What sum in federal mon- 
ey is equal to £67 55. 3d., South 
Gut)lina and Georgia currency ? 

15. Reduce £102 175. 4d., 
South Carolina, &c., currency, to 
federal money. 

17. Reduce £630 65. 4i(2.,Penn- 
sylvania currency, to federal mon- 
ey. 

19. Reduce £600 IO5. Sd, 
sterling, to federal money, the 
dollar being 45. 6d, 

21. What sum in federal money 
is equal to £126 145. Canada and 
Nova Scotia currency, the dollar 
being 55. ? 

23. Reduce £346 I65., New 
York, &c., currency, to federal 
money. 

25. Reduce £125 75. 9J., Ma- 
ryland, &c., currency, to federal 
money. 

27. Reduce £501 35. 9d, Mas- 
sachusetts currency, to federal 
money. 

29. Reduce 450(f., New Jersey, 
&C., currency, to cents. (See 
Table m.) 

Operation. 



How many cents ? 
d. 9 



450 pence. 
10 cents. 



500 cts. Ans. 

31. Reduce 540 pence, New 
England currency, to federal mon- 
ey. 



4. In $801,666+ how many 
pounds and shillings, New Eng^ 
land, &c., currency ? 

6. Reduce $702.50 to Vir^ 
ginia, &c., currency. 

8. What sum in New England 
and Virginia currency is equal to 
$1001.75? 

10. Reduce $951,125 to North 
Carolina currency. 

12. Reduce $179,366+ to New 
Jersey currency. 

14. What sum in South Caro- 
lina and Greorgia currency is equal 
to $288,265 ? 

16. Reduce $440,858 to South 
Carolina, &c., currency. 

18. Reduce $1680.85 to Penn- 
sylvania, &c., currency. 

20. Reduce $2669 to sterling 
money. 

22. What sum in Canada and 
Nova Scotia is equal to $506.80 ? 



24. Reduce $867 to New York 
and North Carolina currency. 

26. Reduce $334,365+ to Ma- 
ryland, &c., currency. 

28. Reduce $1670.623 to Mas- 
sachusetts currency. 

30. Reduce 500 cents to New 
Jersey currency. 



Operation. 



How many pence ? 
cents 10 



500 
dd. 



450 pence. 

32. Reduce 750 cents to pence, 
New England currency. 
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PEROEHTAOE. 

Artt 1M« — The coosaderation of profit and loss adds the 
chief interest to all business operations. It is necessary, there- 
fore, that there should be some standard by which all should 
agree to make their estimates : 100 has been adopted, and 
hence gain and loss are said to be so much per centum ; that 
is, so much by the hundred. The. gain or loss per centum is 
called percentage. The individual who makes 20 per cent, 
profit on his goods, makes a high percentage ; and he who 
mtdces but 4 per cent, makes a low percentage. Since, there- 
fore, 100 denominates or is the denominatcH* of the gain, it is 
plain the gain itself will be the numerator. If the gain be 5 
per cent., it would be expressed thus : 'j4p=.05. 

* 1 per cent, equals -j-oir = -^^ 

2 per cent, equals y|^ = .02 

3 per cent, equals y|-y := .03 

4 per cent, equals yj^ = .04 
6 per cent, equals j^^ = .05 
6 per cent, equals j^ = .06 

y/liateYer, therefore, be the amount of capital invested, the 
gain or loss will be so many hundredths of the capital, to be 
added to, or subtracted from it. The gain or loss on any sum 
b to be calculated by the rule for the multiplication of deci- 
mals. 

1. What ifi 1 per cent of 20 dollars ? Ans, 20 cents. 

2. What is 2 per cent, of 40 dollars ? Ans. 80 cents. 

3. What is 3 per cent, of 60 dollars ? Ans, $1.50. 

4. What is 4 per cent, of 75 dollars ? Ans. $2.00. 
6. What is 6 per cent, of 90 dollars? Ans. $4.50. 

6. What is 6 per cent, of 100 dollars ? Ans. $6.00. 

7. What is 7 per cent, of 250 dollars ? Ans. $17.60. 

8. What is % per cent, of 375 dollars ? Ans. $30.00. 

• 
Under the general head Percentage, may be reckoned Intef" 
est, Discount, Insurance, Commission, Loss and Gain. 
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INTERBST. 

Art* 200« — ^Interest is a preixuum paid, or an allowance 
made by the borrower to the lender, for the use of a certain 
sum of money. 

The money lent, upon which interest is to be rec^yed, is 
called the principal . 

The premium paid for the use of the pnncipal, is called the 
viUfire^. 

The sum paid on $100, or 100 cents, or jClOO per annum, 
is called the raie per cent., or per centum. (Per aentum signi- 
fies by the hundred ; per annum, by the year.) 

The principal and interest added together, is called the 
amount. 

Om^ — ^The rate of interest established by law in the New England 
stateS) J8 6 per cent. In New York the legal interest is 7 per cent In 
England it is 5 per cent When the rate is not mentioned in this work, 
per cent is understood. 

Interest is either simple or compound. 



SIMPLE IITTEREST* 

Art* 2M« — Simple Interest is that which arises from the 
principal only. 

What is the interest of $12 for 1 year, at 6 per cent ? 

Operation. jf the interest of $1 for 1 year be six 

'*^^ cents, or y^ of a dollar, then the in- 

j^ terest of $12 would be 12 times .06, ox 

.12 Ans. .06 X 12 = 72 cents. 

QoBSVEoifiw— 1. What te intereflt? 8. What do too nnderataiid by the principal} 
3. What do you understand by the rate per cent.? 4. What does per cent, signify? 
What, per amnxm ? 5. What is the amount 7 6. What is the Iqb^ ra*e of iiitereal in 
Hot England? 7. What in New York? 8. What is n'liip/e interest? 9. Rule to obtain 
the interast for one year ? 10. Why is the rate per cent, written so many hundredths 
of adoDar? 
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0b8. l.-Tlie rate per cent is 'written as so many hundredths of & dottur: 
thus 6 per cent is written .06 ; 7 per cent, .07; 5 per cent, .05 ; 2 pec 
cent, .02. It is evident that the rate per cent must be written so man^ 
hundredths, because, being so many cents on every hundred oents, it is 
so many lOOths of a dollar. 

EXAMPLES. 

1. What is the interest of $30, for 2 years, at 5 per cent. ? 

Operation, If the interest of $1, for I year, at 

t30 .05 per cent, be 5 cents, then the inter- 

.05 est of $30 will be .05X30=1.50, and 

Xso for 2 years, $1.50X2=13.00. Hence, 

2 * to compute the interest for 1 or more 

Aoo5 years, we have the following 

RULE. 

Multiply the principal by the rate, expressed as the decimal 
of a dollar f and the product will he the interest for one yeasr. 
When the time is more than one year, multiply the interest for 
one year by the number of years, 

2. What is the interest of $45, for 1 year, at 6 per cent. ? 

Ans, $2.70. 
8. What is the interest of $22.25 for 1 year, at 5^ per cent.? 

Seduced to a decimal, 

.05i=V=.056 

Operation, Operation, 

$22.25 Or thus: i)$22.25 

.055 .05i 



11125 1112d 

11125 1112 



$1.22375 $1.2237 

Obs. 2.— The decimals below mills are not regarded in the answe* in this, 
or the following questions. For pointing the product^ see MtdtiplicaHon 
<ffDecvBMU» 

4. What is the mterest of $62.75, for 2 years, at 3 per cent. ? 

Ans, $3,765. 

5. What is the interest of $535.42, for 4 years, at 2 per 
cent.? An», $42.8Si3. 

6. What is the mterest of $115,675, for 1 year, at 7i pa- 
cent. ? at 6^ per cent. ? at 8| ? at 9i ? at 12| per cent. ? 
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t. What is the interest of $460.60, for 3 years, at 6 per 
«ent. ? , Ans, $81.09. 

. In the preceding examples, the interest has been computed 
for 1 or more years ; but it is often necessary to calculate the 
interest for months and days. I^ow, as the interest on $1, at 
.06 per cent., for 1 year, or 12 months, is 6 cents, it is evident 
that it amounts to half a cent a month, or 12 half cents a year 
on a dollar. If, therefore, we multiply any number of dollars 
by half the number of months, we shall hare the interest for 
Che time in cents. Again : as 1 month is 30 days, and the in- 
terest for 1 month is J cent, or 6 mills, for 1 day it would be 
^=1^ of a mill. If, therefore, we multiply by ^ of the days, 
we have the interest in mills ; or, we may reduce the days to 
the fraction of a month, and multiply by half the fraction. 

8. What is the mterest of $40, for 1 year, 6 months, and 6 
days? 

Operation, If the interest of $1 for 12 months 

1=^ & ^)$4Q be .06 cents, the interest for 6 months 

.0901- will be .03 cents, and for 5 days, |- of 

QQQ a mill ; therefore, the interest of $1 

20 for 12 mos., 6 mos. and 6 days, will be 

13 .06+.03+.000f=.090f=the same 

^ ^Q Q A as one half the months, and one sixth 

RULE. 

Art* 202« — ^When there are months and days in the given 
time — Multiply hy half the number of months in the whole time, 
and one sixth of the days. If there he an odd month, call it 30 
days, to which add the odd days, if any ; and, dividing them 
hy 6, torite the quotient in the place of mills, in the multiplier, 

Obb. l.-If the interest is required for a number of years, multiply the 
interest ifxt 1 year by the nuniber of jears, and compute the interest for 
the mon^ and days, as above directed. 

EXAMPLES. 

9. What is the interest of $276, for 2 years, 5 months, and 
6 days? Ans. $40.16. 

QoBSTioKi.— 11. What is the role for pointing off the product ? 12. What ia the rnto 
5or oompnting interest for months and days? 13. Why do wa multiply b/ ons niOf 
tbe monthis and ona sixth of the dajs ? 

17 
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10. What is the interest of 1749.605, for 3 ^ears, *! monttu, 
and 15 days? 

11. What is the interest of $342, for 1 month, 15 days ? 

Operation. 
2)342 
,007^ Obs.2.-As there is no even nmnher of 

month?, we supply the two Gtst dedmal 
^' ^^^ places with dpners, as a g^de in pointing off 

171 the product 

12.565 Am. 

12. What is the interest of $678.59, for 1 year, 3 months, 
and 11 days? 

13. What is the amount of $678.59, on interest, for 1 year, 
3 months, and 11 days? Ans, $730.7^8. 

Obs. 8.-The amcutU is the principal and interest added together. 

14. What is the interest of $600, for 27 days ? 

15. What is the amount of $750.60, on interest, for 18 mos. 
and 18 days? 

16. What is the amount of $1000, on interest, for 4 years 
and 6 months ? Ans, $1270. 

17. A note for $450, on interest, was dated January 1st, 
1835. What was due, principal and interest, March 16th, 

1837? Am. $509,625. 

yrs. xnok d. 

1837 3 16 

1835 1 1 

2 2 15 time^ 

18. A note for $60.50, on interest, was dated Dec. 20, 1894. 
What was there due, principal and interest, Jan. 28, 1837 ? 

Ans, $68,143. 

19. What is the amount of $879.30, on interest, 2 years, 
6 months, and 19 days? Ans. $1009.582. 

20. What is the mterest of $375 for 7 days ? Ans. $.437. 

21. What is the interest of $89,285, for 1 year, 7 months* 
and 29 days ? Ans. $8,913. 

22. What is the interest of $336 for 5 months and 16 days ? 

Ans. $9,296. 

23. What is the amount of $1844.48, on interest 2 months 
and 21 days? Ans. $1869.38.. 

24. What is the amount of $2731.50, on interest 3 yeai?^ 
• months, and 26 days? Ans. $3357.924. 
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^5. What is tlie amount of $1Y64, on interest from Jmie 14, 
1829, to July 14, 1837 ? Am. 12619.64. 

26. What is the interest of £240 Ss, efd., for 1 year ? 

Operaiian. Reduce the shillings, pence, and far- 

£240.428 things, to the decimal of a pound by in- 

*Q^ spection, (see Art. 134;) then proceed 

14.42568 ss as in Federal Money. The interest will 

£14 8^. 6d, Ans, be in pounds and decimal parts, which 

must be reduced to shillings. 

S'Sr. What is the mterest of £379 15<., for 1 year and 6 
months ? Ans. £34 9s. 6id. 

28. What is the mterest of £416 12s. 6d., for 10 months ? 

Ans. £20 Id*, lid. 
" 29. What is the mterest of £42Y IBs. 9d. 2qrs., for 1 year 
and 8 months? Ans. £42 15s. 4id. 

30. What is the interest of £129 *ls. Bd. Sqrs., for 3 years, 

7 months, and 5 days ? Ans. £27 ISs. 6id. 

31. What is the amount of £320 10«. 6d,, on interest for 2 
years, 6 months, and 15 days ? Ans. £369 8^. 1^. 

32. What is the interest of £430 Is. Sd. Bqrs., for 4 years, 

8 months, and 20 days? Ans. £111 3«. Ifd. 

Alt* 20S« — ^When the rate of interest is any other than six 
per cent., and the time consists of years, months, and days, 

RULE. 
Mnd the mterest first for 6 per cent, and then for 1 per cent., 
and multiply the interest at 1 per cent, hy the given rate, and 
tbeprodmct wUlbe ihsMHSWir^ 

EXAMPLES. 

S3. What is the mterest of $680, for 1 year and 6 months^ 
at 1 per cent.? Ans. $71.40. 

Operation, 
1680 
.09 

6)61.20 interest at 6 per cent. 

10.20 interest at 1 per cent. 

7 

171.46 interest at 7 per cent. 

QiJamom.^14. What is tbe rate for computing ioterast ob pounds, sh fflingij p«BO% 
•tc.? 15. fiolo, wh«nthe rate of intertst is any other than & per oent.? 
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34. What is the interest of $336.40, for 2 years, 8 months, 
and 3 days, at 3 per cent. ? Ans. (26.996. 

36. What is the interest of $556.36, for 3 years, at. 1 per 
cent.? Ans. $16.69. 

Obs. — ^The interest of any sum at 1 per cent, for 1 year, is the princi- 
pal itself with the separatrix moved two figures towards the left; there- 
K>re, to obtain the interest at 1 per cent, for any number of years, we 
have odIj to multiply by the munber of years. 

36. What is the interest of $0.56 cents, for 5 years, 5 months, 
and 10 days, at 9 per cent ? Am. $.274. 

S*I. What is the amount of $1000, on interest for 5 years 
and *I months, at 7^ per cent. ? Ans. $1418.75. 

38. What is the interest of $1569.20, for 1 year, at 1 per 
eent. ? . Ans. $15,692. 



INT£RE»T BY CAITCEIilillTG. 

RULE. 

State the question, as in Direct Proportion^ bypladn^ the 
terms of demand on the right, and the terms of supposition on 
the left. 

EXAMPLES. 

Alt* 20A« — 1. What is the interest of $500, for 3 years, at 
6 per cent. ? 

Obs. 1. — ^The terms of supposition in Interest are not expressed, being 
always 100 and 1 year. The foregoing qaestioa may be ejqpressed thus : 

What is the interest of $500, for 3 years, if the interest of 
$100 for 1 year be $6 ? 

Operation. 
What interest ? 

If $100 
Year 1 



500 

3 years. 
6 $ 

$90 Ans. 

2. What is the mterest of $720, for 1 year and 6 montfasy 
at 6 per cent. ? . Ans. $64.80. 

Qussnox.— 16. Whatis the intereit of any warn, for 1 year at 1 per cent? 
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Obs. 2.— When the given time is months, weeks, or days, either len or 
greater than a year, reduce it to the lowest denomination, and 1 year, the 
time in the supposition, to the same denomination. 

8. What is the interest of $642,255, for 2 years and 6 
months? Ans. $96,338. 

4. What is the interest of $1000.68, for 2 months and 15 
days? u^7». $12,508. 

5. What is the interest of $440, for 4 years, at 4 per cent^ ? 

Am. $70.40. 

6. What is the interest of $60.10, for 5 years, at 5 per 
cent? Ans. $15.0i25. 

7. What is the interest of $160, for 36 days, at 7 per cent ? 

Ana. $1.12. 

8. What is the amount of $780, for 3 years and 4 months, 
at 3 per cent. ? Ans. $858. 

Obs. 8. — ^If we multiply the amount of $1 for the given time, hy the 
l^iven prindpal, the resiut will he the same as adding Ihe principal to the 
mteresi Thus, the amount of |1 for 3 years and 4 months, at 8 per cent, 
is $1.10, which, multiplied hy $780, gives $868, the answer. 

Art» 205* — ^When time, rate, and amount are given, to find 
tlie principal. 

1. What principal will amount to $858, in 3 years and 4 
months, at 3 per cent. ? 

The student will perceive, that this question is the reverse of 
question 8th, preceding, and also that 858 is there a producti 
of which 1.10, the amount of $1 for the given time, is a factor; 
therefore, if we divide 858 by 1.10, we shall obtain the other 
fjEUstor, or the principal required; 858-r-1.10=$780, the an- 
swer. Hence the 

RULE. 

Divide the given amount hy the amount of $1 for the given 
Hme, and the quotient mil he the answer. 

EXAMPLES. 

2. What prmcipal will amount to $778.10, in 4 years and 3 
months, at 6 per cent. ? Ans. $620. 

3. What principal will amount to $650, in 6 years, at 5 per 
cent. ? 

17* 



IM BZA]fPI«B8 IV nimBBT. 



What principal. 
Amount, $1.30 



$650 amount. 
$1 principaL 



$500 Ans, 

4. What principal will amount to $738.40, m *l years ? 

Ans. $520. 

Art* 2M« — ^When time, rate, and interest are giyai, to find 
the principal. 

1. What principal yhH gain $27.52, in 1 year, 5 months, and 
6 days? 

We have seen, that the interest of a given principal for a 
;i¥en time, is the product of the interest of $1 for the same 
BiM(th of time, and the principal ; therefore, if we divide 
$27.52 Ixy .066, the interest of $1 for the given time, ire shall 
Obtain thie principal re(}uired, as hefore. Hence the 

RULE. 

Divide the given interest by the interest of $1 for the given 
iime% ond the quotient will be the answer. 

2. What principal will gain $19 in 4 months, at 6 per cent. ? 

Ana. $950. 

3. What principal will gain $1500 in 5 year^, at 6 per c^.? 

Ans. $5000. 

ij*t. 207«— When principal, interest, and time are given, to 
find the rate per cent. 

1. If $50 in 6 months gain $1.50« what is the rate per 
cent. ? 

If the interest of $50, at 1 per cent., be 25 cents, then the 
quotient of $1.50, the whole interest, divided by 25 cents, will 
he the rate per cent, required. 1^50-r25=ss6 per cent^ the an- 
swer. Hence the 

RULE. 

Divide the given interest by the interest on the given principal^ 
^t 1 per cent for the given time, and the quotimt will be the an- 
stoer, 

2. If $800 gain $12 in 8 months, what is the rate pev 
cent. ? 



100 
12 m. 

12 I int. 



6 per cent. 
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OperaHen b^ et^nceUinff. 

What interest. 

If |300 

m. 8 

An8. 

3. If $740 gain $27.7d in 9 months, what is the rate per 
oent. ? Ans, 5 per cent. 

4. If $1000 gsdn $7d in 6 months, what is the rate per 
cent. ? Ans. 15 per cent. 

Art* 208* — When principal, rate, and interest are given, to 
Snd the time. 

1. In what time will $900 gain $12, at 6 per cent. ? 

Operation, Having found the interest 

12$ Int. of $300 for 1 year, the ques- 

1 year. tion may he expressed thus : 

2=8 months. ^^ what time will $12 interest 

he gained, if $18 he gained in 
1 year ? It is evident^ that the ratio of the interest for 1 year, 
is to the given interest, as I year is to the time required. 

Hence the 

RULE. 

Divide the given interest by the interest of the given principal 
for 1 year, and the quotient will he the answer, 

2. In what time wiH $240 g£un $4.80, at 6 per cent. ? 

Ans. 4 months. 

3. In what time wiH $600 amount to $645, at 5 per cent. ? 

Ans. 1 year and 6 months. 

4. In what time wiH $375 gain $28.12^, at 6 per cent. ? 

Ans. 1 year and 3 months. 

5. The interest on a note of $225, at 4 per cent., was $11.40. 
What was the time ? Ans. 1 year, 3 months, 6 days. 



In what tinie. 
int. $18 



IfARTIAL PATMENTff. 

Art. 2Wi — ^When notes are paid within one year from the 
time they hecome due,it has been the usual custom to find the 
amount of the principal from the time it became due, until the 
time of settlement, and then to find the amount of each en- 
dorsemtent, from the time it was paid, until settlement, and to 
subtract their sum from the amoimt of the principal. 




i^rdolknaw June 
OB the note 

9 
fS5a40 

t36L668 

Isaoii 

S^ 1,184a 
^ Gb, or onki; OM 




Mim MK :aif iiJcwTgg qAa*! i b U : Mndi 1, 1841, 

€, 1841, leeored one 
biiLks. JiLy ». 1S41, ic tai e d two him- 
iir^ nxilias. Wiac was theie dwe at the time of 
Ane^K 15, 1541 ? Ams. ^51,042. 
3 ^ mrim w^wiiL :s :uC3i2ta£^ ;^ max than a year has <*la p gi> ^j 

sssmsoL -2C Tsea&si^ the preeedii^ mode of 

hare heea wmmI^^ ig 

and bonds diffisr 

of sereral of the 
rak iur the eampatatian of 

The foDow- 




^AeJSrti payment; and 

daimet tie ejuxst frmn tke 

mm At n mm mthr mp to tike second 

^ ^OL. I^'tki paywnmt it let$ tkan the interest, 

9^ Hf :ig time wlm lit Ma» ^ tke payments 

j^ sduvwrf c tkm de d m et tkeeweessjrom 
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When a note is given specifying interest annually, simple in- 
terest is cast on the note to the time of final settlement : and 
also simple interest on the several sums of interest from Uie 
time they became due to the time of final settlement. 



f8'784.25. 



(10 



For value received, I promise to pay James JjArkkd, or i>rder, three 
thousand seven hundred eighty-four aoUare and twentj-five cents, with 
interest t -n 

Mg 10. 1828. ^'"°' ^"»- 

On this note were the following endorsements : 

Jan. 16, 1827, received $148.21 
Aug. 11, 1827, " 60.00 

Dec. 24, 1828, " 2789.25 
Feb. 12, 1830, " 1000.00 
' What was due Dec. 14, 1830 ? Ans. $464,867. 

The first principal, on interest from July 10, 1826, $3784.25 
Interest to Jan. 16, 1827, time of the first pay- 
ment, (6 months, 6 days,) 117.311 

$3901.561 
Payment excee^g the interest, Jan. 16 148.21 

Bemamder for a new principal $3753.351 

Interest from Jan. 16, 1827, to Dec. 24, 1828, 

(1 year, 11 months, 8 days,) : 436.G39 

418&.990 
Payment, Aug. 1 1, less than the interest^ $50.00 
Payment, Dec. 24, exceeds the interest, 2789.25 

Sam of the payments, 283^.250 

Bemainder for a new principal $1350.746 

Ibterest from Dec. 24, 1828, to Feb. 12, 1830, 

{1 year, 1 month, 18 days,). ............... 91.850 

1442.590 
Payment, Feb. 12, exceeds the interest, .^ • . 1000.000 

Bemainder for a new principal $442,590 

Interest from Feb. 12, 1830, to Dec. 14, 1830, 

. (10 months, 2 days,) 22.277 

Balanee due Dec. 14, 1830 ' , $464,867 

What would have been due on the foregoing note at the 
time of final settlement, had annual interest been specified ? 



202 COMMISSION, BROKERAGE, AND INSURANCE. 

(2.) 

f 6420JiO. ^^ value received, I promise to pay Thomas Tebsil, or 
' order, aix thousand four hundred twenty dollars and fiStf 

On this note were the following endorsements : 

March 4, 1831, received $40.00 
Dec. 1, 1831, " 200.00 
Feb. 10, 1832, " 6000.00 
June 28, 1833, " 1534.25 
What was the sum due March 1, 1834? Ans. $500,784. 

8. A.'s note of $374.62 was given Jan. 1, 1834, on interest 
after 00 days. June 4, 1836, he paid $320. What was due 
August 15, 1837? Ans, $110,942. 

4. B.'s note of $654.32 was given Dec. 12, 1831, on which 
was endorsed the interest for 18 months and 4 days. What 
was due on settlement, Nov. 20, 1833 ? Ans. $671,114. 



COMBflSSIOX, brokerage:, Airi> IXStJRANCEU 

Art* 210* — Commission and Brokerage are compensations 
of so much per cent, to factors and brokers, for their respective 
services in buying and sellmg goods, etc. 

Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per cent, 
on the estimated value of the property insured. 

Premium is the sum paid by the owner of the property, for 
the insurance. 

Policy is the name given to the instrument, or writing, by 
which the contract of mdemnity is effected between the insurer 
and insured. 

The Policy should always cover a sum equal to the estimated 
yalue of the property insured, together with the premium: 
that is, a policy to secure the payment of $100, at 3 per cent, 
must be made out for $103. 



QcKBTioMS.— 1. What fire Commiasioii and Brokerage f 3. What is Insaraiiod? X 
What is a Premium? 4. What ia a F6Ucy ? 5. What mm ahotild the FtoUcy oorwf 
fL Give the example. 
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RULE. 

Method of oration the same as in Simple Interest. 

EXAMPLES. 

1. If a factor purchase goods to the amount of $1800, and 
I allow him ^ per cent, for his services, what must I pay him ? 

Operation, 



100 

2 /I 



1^00 9 
3 



27 



113^ Ans. 

2. What commission must a factor receive for selling goods 
to the amount of $864.78, at 4^ per cent ? Ans. $38,915. 

3. What is the commission on $3784.22, at 12^ per cent? 

-4n*. $473,027. 

4. A {jActor buys goods to the amount of $1200. What 
will be his commission, at 1 J per cent. ? Ans. $18. 

5. What is the brokerage on $9798.67J, at 6| per cent. ? 

Ans. $563,423. 

6. The value of a certam ship and cargo is $50000. What 
is the insurance, at 15 per cent. ? Ans. $7500. 

7. What is the duty on 4 boxes of tea, each weighing 1 
ewt. 2 qrs. 14 lbs., at 1^ cent per lb. ? Ans. $10.92. 

8. What may a broker demand on $1000 at 3 per cent. ? 

Ans. $30. 

9. What will be the premimn for insuring a ship isnd cargOy 
valued at $57840, at 3^ per cent. ? Ans. $2024.40. 

10. What may a broker demand on £320 10s. Qd., at 4s, 
3d. per cent. ? Ans. £66 2s. 2d. Zqrs. 

Obs. — ^The above example is not reduced to decimals by Inspectioo. 

11. What will be the premiimi for insurance on property to 
the amount of $9248.28, at ^ per cent. ? at -I per cent. ? at ^ 
per cent. ? at f per cent. ? at |- per cent. ? at ^ per cent. ? 



COMPOUND nrTEREST. 



Art* 21 !• — Compound Interest is interest upon interest, op 
that which arises from making the interest a part of the prin- 
cipaly whenever it becomes due. 



204 cxmromi]) intsubbt. 

RULE. 

, I%ni ths ammni of the ^ven prinapal for the fir%t year, w 
the first stated time for the interest to beccme due, by simple tn- 
terest, and make the amount the principal, for the next year, or 
Stated period ; and soon to the kut. From the last amount, 
suhtraci the given principal, and the retHomder will be ikecomr 
pound interest required, 

EXAlkPLES. 

1. What is the compound mtereet of $200, for 3 years, at 6 
per cent. ? 

Operation. 

$200^ first principaL 
.06 



12 
200 



,00 interest ^^o be added. 
' pnncipal. [ 



212, amount, or prindpal,, for 2d year.^ 
.06 



12.72, compound interest, 2d year. ) to be 
212 principal,, '•^ J addicd, 

224.72, amount, or principal, for 3d year, 
.06 



13.4632, compound interest, 3d year. ) to be 
224.72 principal, " [added. 



298.2032, amount. 

200 first principal, subtracted^ 

138.2032, ihe compaujad interest feqwed.. 

2; What 10^ the eompound interest on a note of $3^5, on in- 
terest 5 years ? Ane, $109,9^. 

3. What is the compound interest of $680, for 4 yeors ? 

Ans. 1178.479. 

4« What iis the compound interest of $500, ios 4 ye^v, aib 
7 per cent, per annum ? 

5. What is the compound interest of $470, for 5 years, at 5 
per cent, per annum ? 

6. To what sius will $47a amount, m 3 years, at 6 per 
cent., compound interest? 



QxTunom.— L WbatisCompoiiiitf&iieNSIf 9 WHsttotheStitoT 
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TABLS, 

Showing the amount of%ly or £l,/or an/g number ofyeart, not 
exceeding 30 years, at the rates ef 5 <md 6 per cent, compound 
interest. 



L 



1 

2 
8 
i 
5 

6 

1 

8 

9 

10 

11 

12 

1& 

14 

16 



SpWCMlt. 



1.05 

1.1025 

1.16le2+ 

1.216«50-f 

1.27628+ 

1.84009+ 

1 .40710+ 

1.47746+ 

1.55132+ 

1.62889+ 

1.71033+ 

1.79586+ 

1.88664+ 

1.9^993+ 

2.078^4- 



6 per cent 



1.06 

1.1286 

1.19101+ 

1.26247+ 

1.33822+ 

1.41851+ 

1.60363+ 

1.59384+ 

1.68947+ 

1.79064+ 

1.898294. 

2.01219+ 

2.18292+ 

2. 26090 J. 

2^.396554- 



Tean. 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



9peroeBt. 



2.18287+ 
2.29201+ 
2.40661+ 
3.52696+ 
2.65829+ 
2.78596+ 
2.92526+ 
3.07162+ 
S. 22509+ 
a.&6355+ 
3.55562+ 
8.73345+ 
3.92012+ 
4.11613+ 
4..32194+ 



Gperoent i 
— I 



2.54086+ 
2.69277+ 
2.85433+ 
3.02559+ 
8.20713+ 
3.89956+ 
3.60353+ 
3.81974+ 
4.04893+ 
4.29187+ 
4.54938+ 
4.82234+ 
6.11168+ 
5.41838+ 
5.74349+ 



Obs. l.-^Althougb the dedmafa, iia the pgpeceding nmnberSi are carried to 
five places, jet four are generally sujficient for most baaineBg operatiooi. 

7. What is the compound interest of $650, for 6 years, at 6 
per cent. ? Ans. 1272.031. 

By the foregoing table we find the amount of $1 for 6 years 
to be $1.41851 ; which, multiplied by $650, gives $922,031, 
the amount of $650 for 6 years^ and $922.031— 650=$272.031, 
the interest required. 

*8. What is the cosnpaimd interest of $950 fer 2 years and 6 
months ? Ans, $di5.0&?. 

Ote. 2.— When there are months and days, first find the amount for the 
^9a9§^ aad o» this amoant cast the interest fior the moiiths and days ; this, 
added to the amoisot^ will give the answer. 

9w What is the compound interest of $135, for 8 years, 6 
months, and 6 days ? Ans, $30.77. 

10. Whait isi the compound uit^^t of $^78.25, lot 1 2 years 
and 6 months, at 5 per cent. ? Atis. $570,236. 

11. What i» the compound mt^rest of $579.75, for 20 
years ? — for 30 years ? 



QoistioK.— 7. What is (he Eole, when there are months and da|i t 

18 
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12. What is the amount of a note ot $150, for 4 yeare, at 6 
per cent., compound interest ? Ans. $189.87. 

18. The amount of a certain note, at compound interest for 
4 years, was $189.37+. What was the principal ? 

This question, it will be perceived, is the reverse of the last 
If the amount required is obtained by multiplying the amount 
of $1 for the given time by the given principal, then it follows, 
that if we divide the given amount by the amount of $1 for the 
given time^ we shall obtain the required principal. 

14. What is the amount of $597.75, for 20 years, at 6 per 
cent., compound interest ? Ans. $1917.061. 

15. What is the amount of $1850, for 3 years, at 5 per cent, 
compound interest ? Ans, $1562.793. 

16. What is the amount of a note for $150, for 2 years, 
compound interest,' the interest becoming due at the end of 
every 8 months ? Ans. $168,967. 

17. What is the compound interest of £240 10^. 6d., for 2 
years, at 6 per cent. ? Ans. £29 14«. Qd, 3qrs. 

18. What is the amoimt of £450, for 3 years, at 5 per cent, 
compound interest ? Ans. £520 IQs. *ld. 

19. What is the amount of £256 10s. for 7 years, at 6 p^ 
cent., compoimd interest ? Ans.^£Z^6 13«. 7^. 



DISCOUNT. 

Art* 212t — Discount is an allowance made for the payment 
of money before it becomes due. 

Th& present worth of a debt due at any future period, is so 
much money as, being put on interest, at a given rate per cent., 
will amount to the debt, when it becomes due. 

1. A. holds B.'s note for $106, due in 1 year. What is the 
present worth of the note, discounting at 6 per cent. ? 

It is evident, that if B. pays A. $106 now, at the end of the 
year, when the note becomes due, A. will have the interest pf 
$106 more than is his due ; therefore, B. ought to pay him 
such a sum, as, being put on interest, would amount to $106 



QUKITI05I.— 1. What is iImmwU 7 S. Wliat Is jmMitf wmrth t 
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at the end of the year. If we divide 106 by tbe amount of $1 
for 1 year, we shall have the principal, or that sum which be- 
ing put on interest at the usual rate per cent., wiU amount to 
the debt when it becomes due. (See Art. 205.) $106-f-$l.O6= 
$100, the present worth of $106 due a year hence. From the 
above we derive the following 

RULE. 

Art* 213* — To find the present worth — Divide the givm 
sum by the amount of $1 for the given time, and the quotient 
will be the present worth. 

The preaeni worth, subtracted from the debt, will leave the 
discount, 

2. What is the present worth of $246.21, payable in 2 
years and 8 months, discounting at 6 per cent. ? 

Ans. $212.25. 

3. Howmuchready money win purchase a note of $1*719.04, 
due 6 years hence, discountmg at 6 per cent. ? Ans, $1264. 

4. Suppose I owe a note of $416, to be paid in 4 years and 
2 months, and wish to pay it now, what must be discounted 
for present payment ? Ans, $83.20. 

6. How much ready money will purchase a note of $3*7.165, 
due 5 years, 1 month, and 18 days hence, discounting at 6 per 
cent.? ^rw. $28,413+. 

6. What is the present worth of a note of $840, payable one 
half in 10 months, the other half in 20 months, discount, 6 per 
cent, per annum? Ans, $781,818. 

Y. What is the present worth of $1500, due 40 years hence/ 
discount, 12 per cent, per annum? Ans, $258.62+- 

8. What is the discount of $42P, due in 1 year and 6 months, 
at 6 per cent. ? Ans. $34,679+. 

9. What is the discount of $109.86, for 1 year, at 6 per cent. ? 

Ans. $6,219. 

10. Bought goods to the amount of $1 909.34, at four months' 
credit. How much ready money must I pay, discounting at 
3} per cent. ? Ans, $1887.322. 

11. What is the present worth of £4000, payable in 9 
nonths, at 4| per cent, discount ? 

Ans. £3862 85. Oc?. 2g^«. + . 

QuimoMS.— 3. Rule for finding tho present worth? For finding the disemmtt 
A What is the diiterence between mUrtBt and dtwrnaUt 



206 lixBBct8«8 ilr mscoinrr'. 

Th« forogbiag m tlie correct tisethod of iieckonins' cBsconut , 
jet tht usual method in practice is to compttte the interest ftir 
the time, and deduct it from the gif en sum. The interest thus 
femid is called the dUcotmi. 

The d^erenee between kiterest and discount, on a small sum, 
for a short time, is inconsiderable ; but the difference becomes 
yery considerable, when the sum is large and the time long for 
which the discount is to be made. 

12. What is the difference between the interest and discount 
of $100 for 1 month, at 6 per cent. ? 

Ans, 2^ mills', nearly. 

la. What ia the (tiffereace between the interest and discount 
of $649, for 3 years, at 6 per cent. ? Ans, $17.82. 

Art* iUt-^-Bank discount is the same as simple interest 
When a note is discounted at a bank, the interest is computed 
on the sum from the date of the note to the time when it becomes 
due, including three days of ^raee, and deducted as discount. 
Thus, if a note of $100 be discounted for 30 days, the interest 
is computed for 33 days. Custom has allowed to the borrower 
9 days after the day on which the note becomes due, called 
dofs of grace; and as payment is generally withheld until the 
third day, it is justice that interest should be paid fof thes^ 
days. 

If the payment of a note cannot conveniently be made at 
the proper time, the note may be taken up, if the bank allow 
the indulgence, by a new note, which must be presented on 
the day of discount immediately preceding the day on which 
the note would have become due, paying at the same time the 
discount, or interest, as before stated. Thus the b<»tower 
loses the discount on his note from the day on which he re- 
places it by another to the day on which it would have been to 
De paid. 

The discount of any sum diiscounted for 30, 60, or 90 days, 
is found by multiplying by \ of the days. (See Art. 202.) 

EXAMPLES. 



14. What is the bank discount 
«n a note of $714,f(»r 30 days, at 
6 per cent. 7 



15^ What is the bank disoowit 
on a note of 81692, for 60 days, 
at 6 per cent ? 



QuBinoM.— 5* WHatiBtbeuBoalmelhodfaipnelleef 



EXSRGISSS IN DI0COUNT. 9^ 



Operation, 
2)714 
.006^ 

3670 
367 



$3,927 Arts. 



Operation, 
2)1692 
.010| 

16920 
846 



$17,766 Ans. 



16. What is the bank discount on a note of $784, for 90 
days, at 6 per cent. ? 

Operation. 

2)784 
.015^ 

3920 
784 
892 

$12,162 Ans. 

17. What is the bank discount on a note of $53, for 30 days ? 

Ans, $.291+. 

18. What is the bank discount on a note of $1092, for 30 
days ? Ans. $6,006. 

19. What is the bank discount on a note of $2049, for 30 
days? ^n«. $11,269. 

20. A.'s note of $561, for 60 days, is discounted at the 
bank, at 6 per cent. What ready money does he receive ? 

Ans. $555,109. 

21. B.'s draft for $150, drawn at 15 days' sight, is cashed at 
the bank, at 3 per cent, discount. How much money does he 
receive? Ans. $149,812+. 

22. What is the bank discount on a note of $340, for 90 
days, at 6 per cent. ? Ans. $5.27. 

28. What is the bank discount on a note of $632.75, for 90 
days, at 6 per cent. ? Ans, $9,807. 



When a note is offered at the bank for discount, one or two 
endorsers are generally required ; and the note is presented in 
one of the following forms : 



Q<TS8TiONS.— e. What is bank diseouiU f 7. What is meant by dttif» of grace ? 8. 
IIowlBdiaoouiitfoi}iidfiH'30,60,aiul90<la7B? 0. When a note is afltoed at a bank fbr 
diMount, what ia required? 

la* 



S10 lOflA AfTD (lAtir. 

$500. CoNOOfBD, JtHj 4th, 1849. 

For value recwved, we, the subscribers, jointly and severally promise to 
pav the President, Directors, and Company of me New England Bank, or 
order, five hundred dollars, at said bank, on demand, with interest after 
sixty days. 

When a note, called business paper, is offered for discount, 
it is generally made in the following form : 

$350. Bofiiosr, August 6th, 1849. 

Three months after date, I promise to pay to the order of Mr. Johk 
Savagk, at the Commonwealth Baid^ three hundred and fifty dollan, 
value received. 

A.B. 

In order to negotiate this note to an individual, or to procure 
a discount of it at a bank, the said Savage shoidd endorse his 
name upon the back of the note, and such other names of en- 
dorsers should be procured as may be required ; in which case, 
the promisor, or payer, A. B., is first liable for the zkote^ and 
the note should be demanded of him, when it becomes due. 
If not paid, immediate notice should be given to the ^kdcxrsers 
of the note ; and on such demand and notice, the endorsers 
become liable for payment of the note ; otherwise they are not 
holden. 

The promiser, or payer of a note, is the individual who signs 
it. The promisee, or payee, is the person to whom the note is 
payable. 

When a note is endorsed, the promisee, or payee, ia always 
an endorser. 



LOSS AND GAIN. 

Art* 215* — ^Loss AND Gain teach to find what is guned or 
lost in the purchase and sale of goods ; and also to regulate 
the price, so an to gaki of lode, at a certain rate per ceftt. 

1. If I purchase goods to the amoimt of $50, and sell the 
same for $60, what do I gain per cent. ? 

QirB0Ti4»N«.— Mi WMt is the Ibrtt of a note pffrabte to> ttie preddent, dii«ctor^ 
ke^ of a tMmkt U. What Is the form of a note eukid busintsa paper T 1% Who ii 
the promiser of a note f 13. Whothejpromisee? 



bOiA AKB «A»f. mi 

It 18 evident that the gam on $1 would be ^ as muoh as 
on $50. Since, then, the gain on $50 is $10, or the gain k 
i§ of the cost, then $10^50=20 cts. on a dollar, or 20 per 
^i&at,, the Answer, Hence the 

RULE. 

When the prices at which goods are bought and sold are given^ 
to find the gain or loss per cent, : Divide the gam or \oss^ found 
hy subtraction, by the cost (^ the article, 

EXAMPLES. 

2. A merchant bought goods to the amount of $500, and 
sold the same for $700. What did he gain per cent. ? 

The question may be thus expressed, a^ in the Rule of Three : 
What is the gain on $100, if on $500 the gain be $200 ? 



What gain ? 
If$M0 



Operation, 

;&00 4O 



40 per cent. Ans, 

3. A merchant purchased goods to the amount of $342.25, 
and gains on the sale $41.07. What is the gain per cent. ? 

Ans. 12 per cent. 

4. Bought flour to the amount of $840. Sold the same for 
$9O7.20h What do I gain per cent ? Ans. 8 per cent. 

5. Suppose a merchant purchase goods to the amount of 
$1000, and sell them for $910, what is the loss per cent. ? 

Ans. 9 per cent. 

6. Bought fur eaps^ for $7 apiece ; sold them for $7.25. 
What was the whole gain in laying out $630, and what was 
the gain per cent. ? a S Whole gain, $22.50. 

-^^- ; Gain per cent., 3.57+. 

7. Wh^ is the whole loss, and what is th« loss per cent., 
v\ laying out $70 for hats, at $1.75 each, and selling them for 
25 cents apiece less than cost ? 

\ Loss per cent., 14^. 

QirsBTioif«.r-«l. What is Loss and Gain? S. How is (he gtin orloaiperoentfiMmd t 
S. HaTingthe gain or loss per ceaU, how in the price found lit wtkieh an aitide It 
booght or acrid r 



S18 X<06S AND GAIN. 

8. Boiiglit 100 yards of cloth, at $6.?2 per yd., and flold 
the same for 18.40. What did I gam per cent ? 

Ans. 25 per cent. 

Art* 21(t — ^When the gain or loss per cent, is given, to find 
the price at which the goods are bought and sold. 

RULE. 

If the per cent, be gsan, add it to 100; if the per cent be losn, 
tubtraet it from 100, and proceed as in the ^uU of Three. 

EXAMPLES. 

9. A merchant sold cloth, which cost $6.72 per yard, at 25 
per cent, profit. For how much did he sell the cloth per yard ? 
(See Interest, Obs. 3, Art. 204.) 

Operation. 



How many % 



J^ $ 168 

m $5 



1.40 Ans. 

10. A merchant sold cloth at $8.40 per yard, and gained 
25 per cent. What was the first cost ? 

Operation. 



How many $ 



8.40 $ , 
100 $ 4 



►.72 Ans. 

11. If 1 ton of wine cost £40, for how much must it be sold 
to gain 6|^ per cent. ? Ans. £42 10s. 

12. Sold 10 yards of doth for £4 16s., and gained 10 pear 
cent. What was the prime cost per yard ? Ans. Ss. S^jd. 

13. Bought 7 tuns of wine, at $61.20 per hhd. ; sold at 18 
cents a pmt. What was the whole gain, and how much per cent. ? 

Afut i Whole gain, $826.66. 

• ( Gain per cent., $48,235. 

14.* Purchased 40 gallons of molasses, at Ss. per gallon. 

By accident, 6 gallons leaked out. At what rate must I sell 

the remainder per gaUon to gain 10 per cent, upon the first 

cost, and give 8 months' credit? Ans. 4s. Od. 1^.+ 

15. If I sell a pound of silk for $12.72, and gain $1.20, how 
much should I gain in selling a bale which cost $1152 ?• 

Ans. $120. 

16. Bought 300 lbs. of coiSee, at 4^. 2d. per lb., ready money. 



stock: 21^ 

and sold the same for 6». per lb., payable in 8 months. How 
much was gained upon the whole, and how much per cent. 

( 15-^ per cent. 
1*1. Bought 60 yards of broadcloth, at $5 per yard, which 
I purpose to sell at 26 per cent, profit, ready money ; but if I 
sell it on credit, I must have 6 per cent, extra. How must I 
«dl it per yard, at 6 months, to make both these gains ? 

Ans, $6,696. 

18. K by selling tea at 6? cents per lb. I lose 3 cents, what 
18 the loss per cent. ? Ans. 6 per cent. 

19. A merchant purchases 180 casks of raisins, at 16s. per 
cask ; sells the same at 2Ss. per cwt., and gains 26 per cent. 
What is the weight of each cask ? Ans. 80 lbs. 

20. What will be the gain in selling $600 worth of flour, at 
8 per cent, advance ? Ans. $40. 

21. Bought 1000 bushels of com, for $1922.26. For how 
much must it be sold to gain 16 per cent. ? Ans. $2210.687. 

22. Bought 80 reams of paper, at $2.60 per ream. For 
how much must the whole be sold to lose 6 per cent. ? 

Ans. $190. 

23. A merchant bought 600 yards of broadcloth for $2126. 
For how much must he sell the whole to lose 10 per cent. ? 

Ans. $1912.60. 

24. If I buy 46 bushels of salt, at 96 cents per bushel, for 
how much must it be sold per bushel to gain 20 per cent. ? 

Ans. $1.14. 
26. Bought 64 bushels of wheat, at $1.75 per bushel. For 
how much per bushel must I sell it to lose 3 per cent. ? 

Ans. $1,697. 



STOCK. 

Artt 217* — Stook is a general name for capital employed 
in trade, manufactures, insurance, banking, etc. Also, for 
money loaned to government, or property in a public debt. 

The Capftal Stock of a company, or corporation, is the 
whole amount originally invested by such company, or corpo- 

'■I I' ■■■ ■! i ■ 

QranxoM.— 1. What is stock? 8. What Is the capital stock of acompany or ooi^ 
ponttonT 



814 BAKTBE. 

xatien, which sam is divided into shares, and each holder re* 
ceives a certificate of the number of shares to which he is enti^ 
tied. If stock which cost $100 per share sells in the market 
for any thing more than that amount, it is said to be above ^Mtr ; 
that is, above the sum equal to the first cost — ^the term par sig* 
nifying equality. If it sells for less than that amount, it is be- 
low par ; and the amount above or below par is spoken of as 
BO much per cent. If it sells for $6 on the $100 in advance^ 
it is 6 per cent, above par. If it sells for so much less, it is 
so much below par. 

EXAMPLES. 

1. What is the value of $600 of stock, at 6 per cent, above 
par? AriA. $636. 

2. What is the value of $2000 of railroad stock, at 87^ per 
cent.^ Ans. $1750. 

8. What is the value of $1500 of bank stock, at 108 per 
cent. ? at lOt per cent. ? at ll5 per cent ? at 105 per cent.? 



BARTER. 

JLrt» 218* — ^Barter is the exchanging of one commodity 

for another; according to prices or vakies agreed upcm by the 

parties, 

RULE. 

Divide the value of that artide whose quaaUiiy ia ffiven^ hy 
(he price of the article whose quantity is required ; or, the quee* 
tion may be solved by the Rule of Three. 

examples. 

1. How many pounds of coffee, at 13^ cents per pounds 
must be given in barter for 1200 lbs« of sugar, at 8 cents per 
pound ? 

Operation, By cancellin^^ 



13j=y : 8 : : 1200 How many lbs. coffee ? 
1200 Cts. 

4tO)9CO|0 IH-^ 
240 
3^ 

720 lbs. Ans. 



1200 lbs. sug, 

$ 2 

3 

1 lb . coffee. 

720 lbs. Ane. 



Q, How much tea, at 64 cents per pouod. must be given in 
barter for 2 cwt, of chocoUte, at 32 cents per pound ? 

Am. 1]2 lbs. 

d. How m&nj poupds of lead, at 9 cents per pound, must 
be given for 7^3 lbs. of iron, at 6 cents per pound ? 

Ans, 522 lbs. 

4. A. has broadcloth> at 16s. 6d. per yard. B. has linen, 
at 1«. 4d, per yard. How many yatds of broadcloth must be 
given in exchange for 660 yards of Imen ? Ans, 53^ yds. 

5. A. bartered 53^ yards of broadcloth, at 169. 6d, per 
yaid, for 660 yards of linen. What was the price of the linen ? 

4n8, la, 4td4 

6. How much sugar, at 8 cents per pound, must be given 
in bart^ for If cwt. of cinnamon, at 54f cents per pound ? 

Ans. 12 cwt. 
Y. A. barter3 If cwt. of cinnamon, at 64| cents per lb., for 
12 cwt. of sugar. What was the value of the sugar per 
poimd ? Ana. 8 Cents. 

8. A. has lipen, worth 20(f. per ell English, ready money, 
but in barter he will have 2s. B. has broadcloth, worth lis, 6c?. 
per yard, ready money. Whg^t ought to be the price of the 
broadcloth, in barter? Ans. lis. i^. 

9. B. has coffee which he barters with C. at lOd. per lb. 
more than it cost him, for tea which cost lOs. ; but in bart^ 
C. puts it a,t 12^. M^ What was the first cost of the cofiee? 

Ans. 8s. 4d. 

10. A. has 5 tons of butter, at |f425 per ton^ and 10} tens 
of tallow, £33 15s. per ton, which he barters with B. for 316 
barrels of beef, at 21s. per barrel, and the remainder in cash. 
How much money does he receive ? Ans. $2200.25. 

1 1. C. and D. barter. C. has com, at 75 cents, ready money, 
but in barter he will have $1. B. has rye, at 50 dents, ready 
money. What ought he to have for his rye, in barter ? 

Ans. 66} cents. 

12. A. has rye at $1.44 per bushel, ready money, but in 
barter he will have $1.56 per bushel. D. has cotton, at 18 
cents per pound, ready money. What price must the eotton 
be in barter, and how many pounds of cotton must be bartered 
for 100 bushels of rye ? 

^ i Cotton, 19^ cents per pound. 
I 800 lbs. for 100 bushels rye. 



216 BUPPLEMSNT TO INTEREST, DISCOUNT, ETC. 

13. B. g^yes C. 250 yards of drugget, at 18^. per yard, foi 
808J lbs. of pepper. What does the pepper cost C. per lb.? 

Ans, l5d, 

14. A. and B. barter. A. has 41 cwt. of hops, at $7.20 per 
cwt., for which B. gives him $96 in money, and the rest in 
prunes, at 10 cents per lb. What quantity of prunes does A; 
receive? Ana, 17 cwt. 3 qrs. 4 lbs. 

15. How many acres of land, worth £40 10s. per acre,- 
must be ^ven for 600 acres, worth $8.50 per acre ? 

Ans, 3 7 J. 

16. A. has 7-}- cwt. of sugar, at 8d, per pound, for which B. 

gives him 12^ cwt. of flour. How much per pound was the 
our ? Ans. 4|<f . 

17. A. has com, at $1.25, ready money, but in barter he 
values it at $1.50 per bushel. B. has cotton at 20 cents per 
pound, ready money. What should be the price of the cotton, 
m barter, and how many pounds must, be given for 100 bushels 
of com ? Answer to the kat, 625 lbs. 

18. A. has cloth, valued at $4 per yard, ready money, but 
in barter he will have $4.50. B. nas cloth at 2 pounds per 
yard, ready money ; at what price ought B. to rate his cloth in 
barter, and how many yards must be given A. in exchange for 
540 yards of cloth? Answer to the last, 324 yards. * 

19. D. has ribbon, at 2s. per yard, ready money, but m 
barter he will have 2s. dd. E. has broadcloth, for which he 
will have in barter 36s. 6d. Bqrs. What ought to be the cash 
2»ice of E.'s cloth, and how many yards of ribbon ought D. to 
give him for 488 yards of broadcloth ? 

M j E.'s cloth, B2s. 6d. 
^^- ( 7930 yards ribbon. 



SUPPLEMENT 
TO INTEREST, DISCOUNT, BARTER, AND LOSS AND GAIN. 

Artt 219* — 1. What is the interest of $365.25 for 1 year, 3 
months, and 2 days ? Ans. $27,515. 

2. What will $1002.153 amount to m 4 years, 1 month, and 
15 days, at umple interest ? Ans. $1250.185. 

3. What is the interest of $125000 for 1 day ? 

Ans. $20,833. 



8UPPLXMKNT TO INTEKBSt, DISCOUNT, ETC. 21? 

4. Hotr much wOl JC300 aiiaotint to in 5f years, at 3^ per 

cent. ? Ans, £356 Is. 3d, 

5. What id the amount of £10 15f. 6(1., for 16 years and 10 
months? Ans. £21 13«. le^. 3^r5. 

6. How much will $185.26 amount to in 2 years, 3 months, 
and 11 days, at 7^ per cent. ? Ans, $216,944. 

T. How much will $298.59 amount to, from May 19th, 
lt07> to Aug. 11, 1798, at 8 per cent. ? Ans, $327,913. 

8. What is the interest of $658, from Jan. 9th to the 9th 
of Oct. following, at J per cent. ? $2,467. 

9. What principal will amount to $1319.90, in 5 years and 
8 months ? Ans. $986. 

10. took up a note, April 29, 1799, which amounted to 
$205.86, dated June 14, 1798, on interest at 5f per cent. 
What was the sum borrowed ? Ans. $196. 

11. A note of 6 years' standing amounted to £3810; the 
principal was £3000. What was the rate per cent. ? 

Ans. 4|. 

12. At what rat« per cent, will $420 amount to $520.80 in 
8 years ? Ans. 3 per cent. 

13. At what rate per cent, will £413 I2s, 6d, amount to 
£S46 Bs. Sd. in 4f years ? Ans. 6|. 

14. In what time will $500 amount to $725, at 5 per cent. ? 

Ans. 9 years. 

15. In what time will a note of £420 amount to £520 168., 
at 3 per cent. ? Ans, 8 years. 

16. What will be the amount of $597.75, in 20 years, at 
6 per cent., compound interest? Ans, $1917.077. 

17. Gave a note for £450^ payable in 3 years, at 5 per cent., 
compound interest. To what did it amount ? 

Ans, £620 IQs, 7^. 

18. What is the amount of £217, for 2j years, at 6 per 
cent., interest payable quarterly? Ans. £242 },Ss. 4^. 

19. Bought a quantity of goods, to the amount of £250, 
r^dy money, and sold them for £300, payable in 9 months. 
What T^as the gain in ready money, discounting at 6 per c^t ? 

Ans. £37 Is, Id, Igr, 

20. What lis the present worth of $1000, payable one-half 
in 4 months, the other half in 8 months, discounting at the 
rate of 5 per cent. ? Ans. $975,845. 

19 
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21. How much tea, at ds. 6d. per pound, must be given 
in barter for 156 gallons of wine, at 12«. 3^. per gallon ? 

Ans. 201 lbs. 13|f oz. 

22. A. has 240 bushels of rye, at 90 cents per bushel, ready 
money, which he barters with B., at 95 cents, for wheat which 
cost 09 cents per bushel. How many bushels of wheat must 
he receive for his rye, and at what price ? 

Ans. SIS^'y bushels, at $1.04^ per bushel. 

23. A. and B. barter. - A. has cloth which cost him 2Sd., 
B.'s cost him 22d, B. puts his cloth at 26d,, in barter. How 
high must A. rate his cloth, to gain 10 per cent, in the trade? 

Ans, 35d. 

24. Bought 100 yards of cloth, at 1 2 per yard. How must 
I sell it per yard, to gain $50 ? Ans, $2.50. 

25. Bought cloth at $1.60 per yard, which, not proving so 
good as I expected, I am willing to lose 17^ per cent. How 
must I sell it per yard ? Ans, $1,237+. 

26. Bought 50 gallons of wine, at 4*. per gallon. By acci- 
dent, 10 gallons leaked out. How must I sell the remainder 
per gallon, to gain 10 per cent, upon the whole cost? 

Ans, 5s, 6d, 

27. A man sells a quantity of com at $1 per bushel, and 
gains 20 per cent. Some time after, he sold of the same to 
the amount, of $37.50, and gained 60 per cent. How many 
bushels were there in the last parcel, and at what rate did he 
sell it per bushel ? Ans, 30 bushels, at $1.25 per busheL 



EQUATION OP PAYMENTS. 

Art. 220t — Equation of Payments is the method of find- 
ing the mean time for the payment of several debts due at dif- 
ferent times. 

1. If a man owes me $10, to be paid in 4 months, and $5, to 
be paid in 7 months, and he wishes to pay the whole at once, 
in what time should the whole be paid ? 

, It is evident that the use of $10 four months is the same as 



QuKSTioNB.— 1. What is Equation of Payments ¥ 2. Rule ? 
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the use of ll forty months ; and the use of $5 seven months 
is the same as the use of $1 for thirty-five months. Then, 
|10+$5=$15, and 40+36=75 months. Thus it appears, 
that the use of $10 for four, and $5 for seven months, is the 
same as the use of $1 for seventy- jQve months : $15, therefore, 
may he used y^ as long as $1. That is, -^ of seventy-five 
months, 75 H- 15=5 months, the answer. Hence the 

RULE. 

Multiply each payment by the time when it becomes due, and 
divide the sum of the products by the sum of the payments, and 
the quotient will be the time required, 

2. A merchant has owing him $420, to be paid as follows : 
$100 in 8 months, $100 in 2 months, and $220 in 5 months. 
In what time ought the whole to be paid at once ? 

Ans. 5 months. 

3. A. owes 6. $800, to be paid as follows: $200 in 3 
months, $150 in 4 months, and the remamder in 8 months. 
What is the equated time for the payment of the whole ? 

Ans, 6 months. 

4. A. owes B. $380, to be paid as follows: $100 in 6 
months, $120 in 7 months, and $160 in 10 months. What is 
the equated time for the payment of the whole ? 

Ans, 8 months. 

5. A merchant has owing him $698, of which $181 is to be 
paid at the present time, $199 in 3 months, and $318 in 8 
months. What is the equated time for the pa3rment of the 
whole ? Ans. 4^ months. 

6. A. owes B. $500, of which^ is to be paid in 3 months, 
|- in 8 months, and the remainder in 2 months. What is the 
equated time for the payment of the whole ? 

Ans, 3 months, 21 days. 

7. A. has owing him $924, of which ^ is to be paid in 3 
months, and ^ in 2 years. In what time ought the whole to 
be paid ? Ans, 13 months. 

8. I have three notes against a man : one of $400, due in 5 
months ; one of $500, due in 6 months ; and the other of $350, 
due in 9 months ; and he wishes to pay the whole at once. 
In what time ought he to pay it ? Ans. 6.52 months. 

9. A. owes B. $960, of which J is due in 3 months, J in 1 J 
months, ^ in 9 months. What is the equated time for the 
payment of the whole? Ans, 3 months, 15 days. 



2SI0 FELLOWSHIP. 

10. A merchant bought goodd to thd amount of f dOOO, and 
agreed to pay $500 ready money, $000 in 4 monl^, and the 
remainder in 9 months ; but they agree to make one payment 
of the whd6» What is the equated time 1 

Afu. 6 months, 15 days. 



FELLOWSHIP. 

Artf 221* — ^Fellowship is a rule by which merchants and 
others, trading in company, may ascertain their respective gain 
or loss, in proportion to ea«h man's share in the joint stock. 

The money, or value of property vested in trade, is c&Hed 
the Capital, or Stock, 

The gain or loss to be shared by the company is called the 
JDividend, 

When the several stocks are employed without tegard to 
time, it is called Single Fellowship. 

1. Two men, A. and B., bought a horse for $60, of which 
sum A. paid |40, and B. paid 120. They sold the horse for 
$00. What was each man's share of the gain ? 

It is evident, that each man's share of the gai^^ should bear 
the same ratib to the rokole gain, that his share of the stock 
bears to the whole stock. Now, the whole stock Was $60, of 
which A. paid $40 ; then A. paid |4=|- of the whole stocky 
and B. paid $20=:|^=:|- of the whole stock. As the whole 
gain was $30, A.'s share is |^ of d02s:$20» and B.'s share is^ 
of30=$10. Hence the 

RULE. 

As the whole stock is to eojch fnafCs stock, so is the whole gain 
or loss to eajch maiCs share of the gain or loss. 

Or the question may be expressed thus : What geans each 
individucd stock, if the whole stock give — — ^ gain ? 
Whole stock $60 — ^A.'s stock $40. 
Whole gjun $30— B.'s stock $20. 



•"*«iiKB«4 



QnBsinoNa.->l. What is FeDo«r«ihipf 3. What te capttel, or rtockt 3. WhlHll 
the dividend? 4. What is Single Fellowship? 5. What is the rule? S. Whatii 
the method of prrof? 
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Operation. Operation. 



Hov much A.'b galxi. 
WWe atoek $60 



401 A.'8 9(ock. S>'s guia 
30$ whole gaizL 

$60 



20$ B.'9 stocik. 
80$ 



10 Am, K's gain. 



\ 



20^n«.A«*8gaui. $ 

Proqf— Add together the respective gains, aad if the woik 
be rights their smn will equal the whole gain. 

2. A., B., and C. trade in company. A/s stock is $240, 
B.'s $360, and C/s $600. They gain $325. What is each 
man's share of the gain ? i A.'s gain, $65.00. 

Am, } B.'s gain, 97.50. 
( C.'s gam, 162.50. 

3. A. and B. bought a lot of land for $1280, of which B. 
paid $400, and A. the remainder. They sold it so as to gain 
$200. What was each man's share of the gain ? 

( B. s gam, 62.50. 

4. A. and B. owned a ship, valued at $72000 — ^lost at sea ; 
insurance $50000. What was each man's loss, supposing A. 
owned 3 times as much as B. ? j j A. 's, loss, $16,500. 

^^' \ B.'s loss, 5,500. 
6. A man dying, leaves property to the amount of $3000. 
A. has a note of $600 against the estate, B. has a note of 
$1800, and C. a note of $160Q, How much must each lose ? 

C A.'s loss, $150. 

Ans, } B.'s loss, 450. 

(C.'s loss, 400. 

6. Three partners. A., B., and C, shipped 216 horses for 
the south. A.'s share of the cost of the horses was $2880 ; 
B.'s, $5760; C.'s, $4320. During the voyage they were 
obliged to throw 90 overboard. How many horses did each 
partner lose ? " (A. lost 20. 

Ans, < B. lost 40. 
( C. lost 30. 

7. A. and B. trade in company. A.'s stock was 60 guineas, 
and his share of the gaii^ wa^ f . What was B.'s stock ? 

Am. 36 guineas. 

8. Three men gained in an adventure |96^ A. put in a cer- 
tain sum, B. put in twice as much as A., and C. as much as A* 
and B. both. What was each man's share of the gain ? 

( A.'s, $16. 

Ans.iBX 32. 

19* /c.'s, 48. 
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9. Two men trade in company. Their joint stock is $800^ 
of which B. put in J of J of f of f of 4 times the whole. What 
is each man's stock ? j j -^-'^y $200. 

-^'^' \ B.% 600. 

10. A., B., and C. trade in company. A.'s stock is $250, 
B.'s 1300, C.'s $550. They lose 6 per cent, by trading. What 
is each man's share of the loss ? ( A.'s loss, $12.50. 

Ans. i B.'s loss, 15.00. 
• ( C.'s loss," 27.50. 

11. A man by his will left his estate to his children, as fol- 
lows: to A. he gave $5000, to B. $4500, to C. $4500, and to 
D. $4000; but his whole estate amounted to but $12000. 
How much did each receive ? f A. received $3333.33^. 

Ans. 



B. " 3000.00. 

C. " 3000.00. 



D. " 2666.66f. 



ASSESSMENT OF TAXES. 

Art* 222* — ^Ik order to the assessment of taxes on a town, 
the following facts should be known : 

1. The amount of tax assessed by the Legislature of the 
State. 

2. The inventory of all the rateable property in the town. 

RULE. 

I. From the tax raised by the tovm^ deduct the amaurd of 
poll taxes. 

II. Find the tax on a dollar, and multiply each man's invent 
iory by it, and to the product add his poll tax, 

EXAMPLES. 

1. A town inventoried at $160,000, raises a tax of $3400. 
There are 400 rateable polls, taxed 50 cents each. What is 
the tax on a dollar, and what is A.'s tax, whose real and per- 
sonal estate' is inventoried at $1683, and who pays for one 
poll? 

QiTKBTiONB.-~l. What fbdbi should be known, in order to the aBaeflement of taxeiT 
8. What to the rule? 
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First deduct the amount of poll tax for 400 polls, at 50 cents 
each, 400x.50=$200, amount of poll tax; then $3400—200 
-=$3200 to be assessed on the whole pi'operty. Secondly, 
find the tax on a dollar. 

Operation, 

What tax. 
$160,000 



Ans. 



1 
3200 



.02 cts. on $1. 



Then to find A.'s tax, multiply the amount of his inventory 
by the tax on a dollar, and to the product add his poll tax — ' 
thus, $1683 X.02=:$33.66+.50=$34.16, A/s tax. 

Or, having found the tax on a dollar, a table may be formed, 
contaming the tax on 1, 2, 3, or to 20 dollars ; then on 30, 40, 
&c., to 100 dollars; then on 110, 120, <&c., to 1000 dollars. 
Then, having the inventory of the property of an individual, 
his tax may be readily made out. 

TABLE. 



TaxoD 


I $1 is 


$.02 


Tax on $17 is $.84 


Tax on 


$150 is $8.00 


M 


2 « 


.04 


M 


18 « .86 


M 


160 « 8.20 


« 


8 « 


.06 


M 


19 « .88 


« 


170 « 8.40 


M 


4 " 


.08 


M 


20 « .40 


U 


180 « 8.60 


U 


6 « 


.10 


U 


80 « .60 


M 


190 « 8.80 


M 


6 « 


.12 


U 


40 « .80 


M 


200 « 4.00 


U 


7 « 


.14 


U 


60 " 1.00 


« 


800 « 6.00 


« 


8 " 


.16 


U 


60 « 1.20 


M 


400 « 8.00 


« 


9 « 


.18 


U 


10 ** 1.40 


U 


500 « 10.00 


M 


10 ** 


.20 


U 


80 « 1.60 


U 


600 " 12.00 


a 


11 • 


.22 


U 


90 « 1.80 


U 


700 « 14.00 


M 


12 • 


.24 


M 


100 " 2.00 


M 


800 " 16.00 


U 


18 " 


.26 


U 


110 « 2.20 


« 


900 " 18.00 


U 


14 " 


.28 


U 


120 « 2.40 


M 


1000 « 20.00 


U 


15 *• 


.80 


U 


130 « 2.60 






M 


16 « 


.82 


U 


140 « 2.80 







We find by the table, the tax on $1000 to be $20.00 
'« « " " 600 " 12.00 

€4 u a ti 30 « 1.60 

i* t€ t€ it 3 U 06 



A.'s inventory. 
Poll tax. 

Amount of A.'s tax. 



$1683 



$33.66 
60 

$34.16 



8^ 
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2. THe inyentory of real and personcd estate in ibe town of 
-, for the year 1849, is 1800,000. The amount assessed 



on each rateable poll is |1. The number of polls is 400. The 
amount of town tax voted to be raised for the year 1849 is 
$2000. The proportion of state tax for said town for that 
year is $400 ; county tax $200 ; the amount of school tax is 
$800 ; the highway tax is $1200. How much is A.'s town^ 
state, county, school, and lidghway tax, whose whole estate is 
inventoried at $5000, and who pays for one poU ? 

r Town tax, $11,847. 

j State tax, 2.369. 

Ans, < County tax, 1.189. 

School tax, 4.789. 

^ Highway tax, 7.108. 



Total, $27.25. 



DOUBIiB FELLOWSHIP. 

Artt 223* — 1. Two men, A. and B., hire a pasture for $36. 

A. put in 8 oxen 6 weeks, and B. 12 oxen 8 weeks. How 
much must each pay ? 

It is evident that the pasturage of 8 oxen, 6 weeks, is the 
same as of 1 ox 48 weeks; and the pasturage of 12 oxen, 8 
weeks, is the same as of 1 ox 96 weeks. The shares of A. and 

B. are the same as though A. had put in 1 ox 48 weeks, and 
B. 1 ox 96 weeks ; 96+48=144 weeks. Then A.'s share of 
the rent will be Tlrr=i of $3a=$12, and B.'s share will be 
l¥r=f of $36 =$24. Hence the 

RULE. 

Multiply each man*8 stock by the time it is continued in trade, 
and consider the product his share of the joint stock, and pro- 
ceed as in Single Fellowship 



How many $ 
Weeks. 144 



Operation. 



48 weeks. 
36 



How many $ 
Weeks. 144 



Operation, 



$12, A.'s share. 



96 weeks. 
36$ 



$24, B.'s share. 



2. A. and B. trade in company. A. put in $3000, for 6 
months; B. put in $4000, for 10 months; and C. put in 
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t2500 for 12 months. They gained |880. What is each 
man's share of the gain? ( A.'s share, $180. 

Ans. J B.*s share, 400. 
( C.'s share, 300. 

3. Three men trade in company. A. put in $4000 for 12 
months, B. put in $3000 for 15 months, and C. put in $5000 
for 6 months. The whole gain was $615. What was their 
Tespective shares ? C A.*s gain, $240. 

Ans. < B.'s gain, 225. 
( C.'s gain, 150. 

4. A., B., and C. made a stock for 2 years. A. put in at 
first $1000. At the end of 6 months he put in $500 more. 
B. put in $1600, and after 8 months took out $400. 0. put 
in $2000 for 20 months, and then took out $1500, They gain 
$1000. What is each man's share ? 

5. A., B., and C. lost in trade $263.90. A.'s stock was $580, 
for 6^ months ; B.'s stock was $580, for 9^ months ; C.'s stock 
was $870, for 8f months. What is each man's share of the 
loss? ^A.'sloss, $59.16. 

Ans. < B.'s loss, 86.45. 
(C.'s loss, 118.30. 

6. A. commenced business on the first of January, with a 
capital of $3800 ; on the first of May he took in B. as a partner, 
with a capital of $2700 ; on the first of August, they admit C. 
as a partner, with a capital of $4000 : at the end of the year 
they dissolve partnership ; each took his share of the stock and 
gain, the gam being $4360. How much did each take ? 

' A. took $6080. 

Ans. i B. " 3780. 

C. " 6000. 



INVOLUTION. 

Artt 221t — Involution is multiplying a number into itself. 
The product is called a power; the number so multiplied is 
called a root, or the first power. The product of any number 
multiplied into itself is called the second power, or square, li 
the square be multiplied by the first power, the product is 
called the cube, or third power. 

QusBTioHS.— 1. What is InvolutSonT 2. What is a power? 
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The power is sometimes denoted by a small figure, calkl 
the index, or exponent, of the power, placed above the gLven 
number at the right hand — Thus, 3* denotes that the second 
power of 3 is required, or it shows how many times 3 is to be 
mvolved or multiplied. This may be illustrated by the follow- 
ing: 

2*=2 X 2=4, the second power of 2. 

2'= 2 X 2 X 2=8, the third power of 2. 
2*=2 X 2 X 2 X 2 = 16, the fourth power of 2. 
2*=2 X 2 X 2 X 2 X 2=32, the fifth power, or sursolid. 
2*=2 X2X2X2X2X 2=64, the sixth power, or square cubes. 

The product of any two powers is always that power whose 
mdex is the sum of the indices, or exponents, of the power 
multiplied, thus: 

0III4 S 67 e 9 10 

1 2 4 9 16 32 64 128 256 512 1024 

If 16, which is th^ 4th power of 2, be multiplied into 64, the 
6th power of 2, we shall have 1024, the power indicated by 
the multiplication of 2* X 2«=2»+*=2*°= 1024^ 

EXAMPLES. 

1. What is the square, or second power, of 25 ? 

Jns. 625. 

2. Wh^ is the square, or second power, of 145 ? 

4n8. 21025. 

3. What is the cube, or third power, of 23 ? 

Ans. 12167. 

4. What is the cube, or third power, of 159 ? 

Ans, 4019679. 

5. What is the biquadrate, or fourth power, of 29 ? 

Ans. 707281. 

6. What is the fifth power of 134 ? 

7. What is the square of 1 ? 8. What is the cube of 1 ? 

Ans, 1 ; 1. 
9. What is the square of |? 10. What is the cube of j;? 

Ans* i • i 
11. What is the cube of 1.5? 12. What is the cube of 
2.25 ? 

13. What is the square of 2f ? Am. Vt*=5.76. 

QussTiONs.~3. What is a root? 4. What is the aecoiid power ¥-~the third power t 
& How is a power denoted ? 



fVoiiVTiotr, 



«^ 



OB0y — Wxed nombera may be reduced to impcoper fy^cHom, belbre in- 
Tolving: Thus, 2|-^y; or they may be reduced to decinud: Thus, 
«l— .2.4. 



The pawQxa of the zime digits, from the first to the ninths 
m^fj be Sieeo. by the following 



TABLB. 



i • • • I 



Boots 
Squares 

Cubes 

4th power • • 
5Ui power • • 
6th power . . 
7th power • • 
8th power • • 
[9th power » . 



9 



I 

1 

1 

1 

1 

1 

1 128 2187 

1S56 6S61 

151219683 



I 

8! S71 

16 81 

32 343 



64 729 



41 

16 

64 

256 

1024 

4096 

16384 

65536 

262144 



125 

625 

3125 

15625 

78125 

390625 

1953125 



6 

36 

316 

1296 

7776 

46656 

279936 

1679616 

10077696 



49 

343 

2401 

16807 

117649 

823543 

5764801 

40353607 



8 
«4 
518 
4096 
32768 
962144 
3097153 
16777316 
134317738 



S 

81 

730 

6561 

50049 

531441 

4783960 

43046731 

3874304S0 



EYOXXJTIQN 

Art* 225* — ^Evolution, the opposite of Involutiony is the 
extracting of the root of any ntunber, or the finding of such a 
number as, when multiplied into itself a certain number of 
times, will produce a given number. Thus, 3 is the square 
root of 9> because 3x3 = 9 ; also, 3 is the cube root of 27^ 
because 3X3X3=27. 

Any given, power may be found by a continued multiplica- 
tion of the number into itself ; yet there are numbers whose 
precise root can never be found ; but, by the use of decimals, 
we can arriye sufficiently near for all practical purposes. 

A number whose precise root cannot be found, is called a 
turd, or irrational number, and its root a surd root. 

The square root may be denoted by this character, vy/, called 
the radical sign, placed before the power ; and the other roots 
by the same sign, with the index of the root placed over it, or 
by the fractional indices placed on the right hand. Thus, the 

quare root of 9 is expressed, y^9, or 9^, and the cube root 

of 27 thus: ^27, or 27^. 



QuBanoNB.— 1. What is Evolution? 3. How may any given power be found? 
I. Can the precise roots' of all powers be found ? 4. How can we approximate sufll- 
aiently near for practical purposes? 5. What is a number called whose nreciae root 
•aimot be found? 6. Wliat is the advantaga of denoting roots by the inetkonal In- 
dices? ^^ 
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The method of denoting roots by the fractional indices is 
preferable, as, hj it, not the root only is denoted, but the power. 
The numerator of the index denotes the power, and the denom- 
inator the root of the number over which it is placed. 

If the power is expressed by several numbers, with the sign 
+ or *— between them, a hne, or vinculum, is drawn from 
the top of the sign over all the numbers. Thus, the square 

root of 12+4 is •/l2+4=4, and the cube root of 357 — 14 is 

V^357-14=:7. 



EXTRACTION OF THE SaUARE ROOT. 

formation of the Square, and Extraction of the Square Hoot, 

Artf 226* — ^It has been shown, that to obtain the square of 
any number, whether entire or f ractional* we have only to mul- 
tiply that number mto itself. Therefore, To extrcu^t the square 
root, is to find a number, which, multiplied into itself once, wiU 
produce a given number. 

The principle applied in the extraction of the square root, 
will be better understood by attending, first, to the formation 
of the square. 

The square of any number expressed by a single figure, will 
contain no figure of a higher denomination than tens. (See 
Table of Powers^ 

Numbers which are produced by the multiplication of a num- 
ber into itself, are called perfect squares. 

There are but nine perfect squares among all the numbers, 
which can be expressed by one or two figures. The square 
roots of all other numbers, expressed by one or two figures, 
will be found between two whole numbers differing from each 
other by unity. Thus, 37, which is comprised between 36 and 
49, has for its square root a number between 6 and 7 ; and 95, 
which is comprised between 81 and 100, has for its square 
root a number between 9 and 10. 

What is the square of 32 ? 

tens, nnita. 
32=3 + 2 

8 + 2 

6+4 
9+ 6 

9+12+4=10«>4 
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Thas, it appears, that the square of a number made up of 
tens and units, contains the square of the tens, plus twice the 
products of the tens into the units, plus the square of the units. 

What is the square root of 1024 ? 

It is evident, that the root will contain more than one figure, 
since the number is composed of more than two places ; and 
it will contain no more than two, for 1024 is less than 10,000, 
the square of 100. It will also be perceived, from the fore- 
going process, that the square of the tens, the first figure of 
the root, must be found in the two left-hand figures, which 

we will separate from the others by a point ; thus, 1024. The 
two parts, of two figures each, are called periods. The period 
10 is comprised between the squares^ 9 and 16, whose roots 
are 3 and 4 ; hence, 3 is the tens, or the first figure of the root 
sought. 

1024^32 ^® write 3, the first figure of the 

Q ^ root, on the right of the given num- 

ber, and its square, 9, we subtract 

3X2=6)12|4 from 10, the left-hand period, and to 

62X2= 124 the remainder we bring down the next 

period. Having subtracted the square of the tens from the 
given number, the remainder, 124, contains twice the product 
of the tens into the units, plv^ the square of the units ; but 
since tens into units cannot give a product of less name than 
tenSj it follows that the right-hand figure, 4, can form no part 
of the double product of the tens into the units ; therefore, if 
we divide 12, twice the product of tens into the units, by twice 
3, the tens of the quotient, we shall obtain the unit figure of 
the root. We will now write this quotient figure on the right 
of the other, and multiply 62 by 2, the last quotient figure. 
We thus obtain, 1st, the square of the units ; 2d, twice the 
product of the tens into the units ; hence 32 is the required root. 

What is the square root of 572 ? 

Operation. ^ *^^ example the remainder, 43, shows 

. . ' that 672 is not a perfect square; but 23 is 

572(23 the greatest square contained in 672 ; that 

_^ is, it is the entire part of the root. This 

43^172 ™^^ ^® shown, thus : The difference between 

19Q '^^ squares of two consecutive numbers, is 

} equal to twice the less number, plus 1. The 

^3 difference between the squares of 8 and 9 is 

20 



9XTEAOTION OF THM SaUABK BOOT. 



17=8x2+1, aod 23x2+1=47, whicli is greate- tlMm 43, 
the remainder, which shows that. 23 is the entire part of the 
root. 

The foregoing rule may now be applied to finding the length 
of one side of a square surface, whose area is expressed by the 
given number. 



S^AMFLES. 

Art* 227 1 — 1. What is the length of one side of a square 
garden, containing 576 square rods, or what is the square root 
of 570 1 

We first distinguish* the number whose root is to be finmd, 
mto periods of two figures each, denoted by the index of the 
root. By the number of periods, we p^ceive that the root 
will consist of two figures, a imit and ten. As the second 
power of ten cannot be less than a hundred, we look for the 
square of tens in the second) or left-hand period, which is 5. 
We find the nearest square in 5 to be 4, and its root 2, or 2 tens, 
which we place in the quotient as the first figure of the root ; 

and its square 4, or 400, imder the 
period, and subtracting it, we have a 
remainder of 1, or 100, to which we 
add 7&, the next period. Had the 
garden contained but 400 square rods, 
we should now have obtiuned ^e 
length of one side, 2 tena=:20, and 
20 X 20=400; consequently, 400rodB 
would be disposed of in the form of a 
square. (See Fig, 1.) But we have a 
remainder of 176' rods, to be added to 
the square, and in such a manner that 
its form shall not be altered. We 
must, therefore, i?iake an equal addi- 
20 rods. tion on two sides. Then 20+20=40, 

the. length of the whole addition. To 
find the width of the addition, we place the double of the root 



576(2 
4 

176 



Flg»l. 




* It tediflUngaiahed into periods of two figures eaoli, because the aecood power can 
neyer have more tlian twice as many figures as its root, and never but ooe leM.t]ia]i 
twice aa many. Thetbirdpower can never have more than three times as many iHg^ 
ures as ita rooti and never but two less than three times as many. Distinguish, there- 
fore, any number into periods oi as many figures as are denoted by the index of the 
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576(24 

44)176 
176 

Proof: 24X24=676 



Fig.S. 



20X4=80 



to 

OB 



20X20=400 



16 



O 

X 

II 

00 

o 



Ulready fouiidy pa the left hand of the diyidend, for a divisor. 

K we divide 176, the Dumber of rods 
to be added, by 40, the length of the 
addition, (or 17 by 4, rejecting the 
unit figure of the dividend and divi- 
sor,) we have 4 rods, the width of 
the addition. Then 40x4=160, the 
Bomber of rods added on the two sides ; still there is a remain- 
der of 16 rods. As the additions made are no longer than the 

sides of the square, there will 
be a deficiency in the comer, 
(see Fig. 2,) of a square whose 
sides are equal to the width of 
the addition, 4x4=16 rods. 
We therefore place 4, the last 
quotient figure, on the right of 
the divisor, because its square 
is necessary to supply this de- 
ficiency. The whole divisor now 
multiplied by the last quotient 
figure, equals 176, the number 
of rods which were to be added 
to the squp.re. We have now 
obtained 24, the root of €|76, or the length of one side of a 
square garden containmg 576 square rods. .Proof by Involu- 
tion : 24X24=676. 

From the preceding example and illustration we derive the 
following 

RULE« 

I. Distinffuish the given number into periods of two figures 
each, hy putting a dot over the units, and another over the hun^ 
dreds, and so on. The dots show the number of figures of which 
the root will consist, 

II. Find the root of the greatest square nui^her in the left' 
hand period, and place it as a quotient in dimsion. Place the 
square of the root found, under said period, and subtract it 
therrfrom, and to the remainder bring down the next period, fo^ 
a dividend, 

III. Double the root already found, for a divisor ; see hots 
often the divisor is contained in the dividend, {excepting the 
right-hand figure^ and place the result for the next figure in 
the root, avid also on the right hand of the divisor. 



24 rods. 
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IV. Multiply the divisor hy the figure in the root Ictstfotmi, 
arid subtract the product from the dividend. To the remainder, 
bring down the next period, for a new dividend. Double the 
root now found, for a new divisor, and proceed in the operation 
as before, until all the periods are brought down, 

Oaa. — ^Doubling the right-hand figure of the last divisor, observing to 
add 1 to the place of tens, when the double of the unit figure is over ten, 
IB the same as doubling the root^ or quotient 

EXAMPLES. 

Art. JJ8.— 2. What is the square root of 119716 ? 

Operation, 

119716(346 Ans, 
9 



64)297 
256 



686)4116 
4116 



8. What is the square root of 1444 ? Ans, 38. 

4. What is the square root of 69536 ? Ans, 244. 

5. What is the square root of 124896 ? Ans, 353.4+. 

Obs. 1. — When there is a remainder, after all the figures are brought 
down, ciphers may be annexed, and the operation continued to any as- 
signed degree of exactness. 

6. What is the square root of 67321 ? Ans, 259.46+. 

7. What is the square root of 25289 ? Ans, 159.02+. 

8. What is the square root of 21027 ? Ans, 145.006+. 

9. What is the square root of 6842.723400 ? 

Ans, 82.7207+. 

Ob& 2.~-When there are whole nombers and decimals in the given 
sum, point off both ways fix>m the units' place ; if the decimals be an 
odd number, annex ciphers, and make them even. 

• 

10. What is the square root of 10.4976? Ans. 3.24. 

11. What is the square root of 836.234 ? 

Ans. 18.333+. 

12. What is the square root of .108241 ? Ans, .329. 

13. What is the length of a square field containing 7744 
square rods ? Ans, 88 rods. 
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14. What is the square root of -^ ? Ans. }. 

Obs. 3. — The square root of a fraction may be loand bj extracting 
the root of the numerator and denominator. 

15. What is the square root of ^ ? Am. ^. 

16. What 1^ the square root oi -^2 Ana. ^, 

17. What is the square root of ^ ? Ana, ^. 

18. What is the square root of J? Ana. .707+. 

Obs. 4. — ^When the numerator and denominator are surd numbers, re 
duce the fraction to a decimal, and extract the root as aboye directed; 

19. What is the square root of f ? Ana. .866+. 

20. What is the square root of I*? Ana. .9355+. 

21. How many rows on one side of a square cornfield, con- 
taining 15376 hills ? Ana. 124. 

22. An army of 242064 men are drawn up in a solid body» 
in the form of a square. What is the number of men in rank 
and file? Ana. 492. 

23. A man has 841 peach-trees, ^hich he wishes to plant 
in the form of a square. How many must be planted in each 
row ? Ana. 29. 

24. There is sl circular ponjy containing 110889 square rods. 
Wliat will be the length of a square field containing the same 
uumber of rods ? Ana. 333 rods. 

25. A number of men gave £22 la. for a charitable pur- 
pose, each giving as many shillings as there were men. What 
was the number of men ? Ana. 21. 

26« What is the length of one side of a square acre of land ? 

Ana. 12.64+. 

27. The diameter of a circle is 6 inches. What is the diam- 
eter of a circle 4 times as large ? Ana. 12, 

Obs. 5. — Cirdes are to one another as the squares of thdr diameter; 
therefore, to find the required diameter, square the given diameter, mul- 
Ujfy the square by the g^iy^ii ri^tip, a|id Vjie (jq^a^e root of thie product 
will be the diameter required. 

28. The diameter of a circle is 24 feet. What is the diam- 
eter of a circle one-fourth as large ? Ana. 12 feet. 

29. In the right-angled triangle ABC, the side AC is 9 
feet, and the side BC 12 feet. What ]3 the length of the side 
AB? 

20* 



234 



EXTRACTION OP THE SaUARE ROOT. 



In every right-angled triangle, 
the square of the hypotenuse 
is equal to the sum of the squares 
of the base and perpendicular; 
therefore, the square root of the 
sum of the squares of the base 
and perpendicular, will be the 
hypotenuse, and the square root 
of the difference of the square of 
the hypotenuse, and either of 
the other »des, will be the re- 
maining side. 

; 9"= 81 
12»=144 



B 




AC: 
BC«: 

AB': 
AB: 



225 
^225=16 feet, Ans, 



SO. What is the distance between the opposite comers of a 
room, 20 feet in length and 15 in width? Ans, 25 feet. 

31. If the distance between the opposite comers of a room 
be 25 feet, and the width of the room be 15 feet, what is the 
length ? Ans, 20 feet. 

82. If a room be 20 feet in length, and 25 feet between the 
opposite comers, what is the width? Ans, 15 feet. 

83. Two men owning a pasture 32 rods in width, and 50 
rods between the opposite comers, agreed to divide said pas- 
ture into two equal parts by a wall running through it length- 
wise. Suppose they pay 50 cents a rod for building the wall, 
what does it cost them ? Ans. $19,209. 

34. Suppose a ladder 50 feet long, to be so placed as to 
reach a wmdow 30 feet from the ground on one side of the 
street, and without moving it at the foot, will reach a window 
20 feet high, on the other side; what is the width of the street? 

Ans, 85.825 -t- feet. 

35. Two men travel from the same place— one du« east, 
the other due north. One travels 40 miles the first day, the 
other 30. What is the nearest distance between them at 
night ? Ans, 50 miles. 

36. ' A. and B. set out together, and travel in the same di- 
rection on parallel courses, which are 20 miles apart. A. 
travels 45 miles, and B. 25. What is the distance between 
them at night? Ans, 28-f miles. 
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37. Suppose a pine-tree to stand 25 feet from the end of a 
house 40 feet in length, the foot of the tree being on a level 
witK'the foundation of the chimney, which stands in the centre 
of the bouse, and a Une reaching from the foot of the tree to 
the top of the chimney, be 75 feet, what is the height of the 
chimney ? and if the height of the tree be J of | of ^ of 14 of 
the height of the chimney, what will be the length of a line 
reaching from the top of the chimney to the top of the 
tree ? . j 60 feet, height of the chimney. 

* ( 75 feet, length of the line. 



Art* 229* — ^To find a mean proportional between two num 
bers. 

RULE. 

Multiply the given numhera together, and the square root of 
their product is the mean proportion sought, 

1. What is the mean proportional between 3 and 12 ? 

Operation, 
8X12=36, and ^36=6 Ans, 

It is evident, that the ratio of 3 to 6 is the same as the ratio 
of 6 to 12 ; for f =i, and j^=i. 

2. What is the mean proportional between 12 and 48? 

Ans. 24 

3. What is the mean proportional between 9 and 81 ? 

Ans. 27. 

4. What is the mean proportional between 25 and 625 ? 

Ans. 125. 



EXTRACTIOir OF TH£ CUBE ROOT. 

Formation of the Cube, and Extraction of the Cube Moot, 

Art. 230* — ^The third power, or cube of any number, is the 
product of that number multiplied into its square ; and the cube 
root is a number which, multiplied into its square, will produce 
the given number. 

Boots and powers are correlative terms ; that is, if 3 is the 
cube root of 27, then 27 is the third power, or cube, of 3. 



286 KXTYAqxioN of ths cube root. 

There are but nme perfect cubes ^moog nmnbers expressed 
by one, two, or three figures; each of the other numbers has 
for its cube root a whole number, plu9 a fraction. Thus 64 is 
the cube of 4, and ^7 is the cube of 3 ; therefore, the cube 
root of each number between 27 and 64 must be 3 plui9 a &a« 
fion. 

What is the cube of 24 ? 

ttnt. qniu. 

24=^=2+ 4 
2+ 4 

8 + 16 
4+ 8 

4+16-1-16 
2+ 4 



16+64 + 64 
8+32+32 



8+48+96+64=13824 



It will be perceived, from the above process, that the cube 
of a number composed of tens and imits, is made up of four 
parts, viz: 1. The cube of the tens, (8 thousands.) 2. Three 
times the product of the square of the tens into the units, (48 
hundreds.) 3. Three times the product of the tens into the 
square of the units, (96 tens.) 4. The cube of the units, (64 

To extract the cube root is to find a number which, multi- 
plied into its square, will produce the given number. 

What is the cube root of 13824 ? 

Operation, As this number is greater than 

• • X 1000, which is the cube of 10, but 

13824(24 iggg than 1,000,000, its root wiE 

^ consist of two figures, tens and 

2 X 3=12)58[24 units ; but the cube of tens cannot 

be less than thousands ; therefore, 
the three figures, 824, on the right, cannot form a part of it. 
Hence we separate these from 13 by a point, and look for the 
cube of tens in 13, the left-han'd period. The root of the 
greatest cube contained in 13 is 2, which is the tens in the re* 
quired root ; for the cube of 20, which is 8000, is less, and the 
cube of 30, which is 27000, is greater than the given number; 
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ih^^fore^ thfe required root is coinposed of S tens, ptu$ a cer- 
tam iiVLmher of uiiits less than ten. 

We now subtract 8, the cube of the tens, from 13, and bring 
doWn the neit period, 824. We have now 6824, which con- 
tains the three remaining parts of the cube, yiz : Hiree times 
^ pfvduct of the square of the tens into the units, plus three 
Hmes the priduct if the tens into the square cf the units, plus 
the euhe of the units. Now, as the square of tens gives hun- 
dreds, it follows^ that three times the square of the tens into 
units must be contamed in 58, which we separate from 24 by 
a line. If we how divide 58 by three times the square of the 
tenS) we shall obtain the units of the required root. We may 
ascertain whether the unit figure be right, by cubing the quo- 
tient, or by applying the following principle : The difference 
bettoeen the cubes cf two consecutive numbers is equal to three 
times the square of the least number, plus three times this num- 
ber, plus 1. Thus, the difference between the cube of 3 and 

the cube of 4, is equal to 9x3+3x3+l=3'7j which is the 
difference between the cube of 3 and the cube of 4. There- 
fore, had we written 3 in the unit's place, the remainder would 
have been equal to 8 times the square of 23, plus three times 
2Bf jdus 1, which would show that the unit ^gure must be in- 
druAsed. 

Thu» te ths itludtration has been general, — applied to n«m- 
beH iKww*i^/y^— numbers in the abstract. We may now apply it 
to solid bodies. Numbers which represent, or stand for things, 
are called toM^te, as question first below. 

EXAMPLES. 

Aft* 23f • — 1. What is the length of one side c^ a solid 
block containing 13824 solid inches, or what is the cube root 
of 13824 ? 

Ob8.— 'The foregoing operation can he better understood bv blocks pre- 
pared f(yt the purpose. It is necessary to have one cubical block, of a 
ooiivenieiii size, to represent the greatest cube in the left-hand period, 
and three oth^ blocto, equal to the sides of the first block, but of in- 
definite tiuckni^il^ to represent the additions upon the sid^. llten thre^ 
Other blocks, equtd in leoi^ to the sides of the cube, and their otheir 
diinensions equid to the tiiickness of the additions on the sides of the 
cabe. L^idtlv : a smikll cubic block, of dimensions equal to the thickness 
of tile AddittonS) to fill the deficiency at the comer. By placing th^dd 
blocki as abovd described, the several steps in the operation may be 
easily understood It may be observed, however, that this iUuBtratloa 
would serve only for concrete munbers, as in the above questioa 
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Having dUtingniahed the given number into peiioda of time 
figures each, denoted by tbe index of the root, we. peredve, b^ 
the aumber of periods, that the root will consist of two figai«s. 
As the cube of ten cannot be leas than a thousand, 10 x 10 x 
10=1000, we look for the cube of tens in the second, or left- 
hand period. We find, 
Operali&n. 

13824(24 root. 
2'=2X2X 2=:8 
2' X 300+60= 1260) 5824 
1200X4=4800 
60X4X4= 860 
4X4X4=64 
5824 
subtractinB it, we have a remtunder of 6, ^r 5000 — to wMch 
we bring down the next period. Had the cube conttuned bat 



by trial, the greatest cube 
in 13, or 13000, to be 8. 
r 8000, and its root, 2 
or 2 tens, (the length of 
one side of the cube. Fig. 
4,) which we place in the 
quotient, as tbe first fig- 
ure of the root, and its 
cube,20x20x 20=8000, 
under that period ; and, 



8000 soUd inches, we should now 
have found its root, or the length 
of one side, liut ne have 5824 
inches to be added to the cube, 
and in such a manner that its 
cubic form shall not be altered. 
It is obvious, that an equal ad- 
dition must be made on three 
sides. As each side is 20 inches 
square, we have 20X20x3 = 
1 200 ; or, which is the same thing, :» 

multiply the square of the quotient by 300. 
1200 inches surface, to which the additions 
It will be seen (Fig. 5) that there 
are three deficiencies along the 
aides, a a a, where the additions 
meet, 20 inches in length, 20 X 3 
^60, or multiply the quotient by 
30; 2X30=60. Wehave.then, 
12004-60=1260, whi'jh may be 
considered the pomts where 
the additions are to be made. 
Then 5824^-1260=4 inches, the 
thickness of the addition, or tbe 



Fig. 4. 





EXTRACTION OF THE CUBE BOOT. 339 

second figure of the root. The area of the sides multiplied hy 
the thickness, 1200x4=4800 inches, the amount of the ad- 
dition upon the sides. Then the cig. s. 
number of inches necessary to fill lo 4 
the deficiencies where the addi- 
tions on the sides meet, is 60 X 4 
X4:^960 inches. Still there is » iJ 
a deficiency of a small cube in 
the comer, (Fig. 6,) whose di- , 
mensions are equal to the thick- 
ness of the additions : 4 x 4 x i= 
64 inches. This supplied, and 
the cube is completed. (Fig. 7.) 
The sum of all the additions will 

be a subtrahend equal to the dividend; 4800 -t- 960 -1-04=5624. 
We have now found the length of ■ < - ■■ . . ■ 

24 inches. Proof by Involution : 
24X24X24=13824. 

Irti 232> — Hence it appeara, 
that a cube is a solid body, hav- 
ing six equal aides, and its cube 
root is the length of one of those 
sides. 

From the foregoing exampk 
and illustration we derive the fol- 
bwing 

RULE. 

I. Dittinguish the given number into perioda of three figure* 
each, beginning at the right hand. 

II. Find the greatest euhe in the left-hand period, and place 
itt root as a quotient in division. 

III. Subtract the cube from said period, and to the remainder 
bring dowa the next period, for a dividend. 

IV. Multiply the square of the quotient by 300, calling it tkt 
triple square, and the quotient by 30, calling it the triple qito- 
tienl, and the sum of these call the divisor. 

Obs. — The triple quotient is not iadiBpemable in forming the diTUw. 

V. Seek how many times the divis^ is contained in the divi- 
dend, and place the retuH in the quotient, for the second figure 
of the root. 
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VI. Multiply the triph Bqwire bp the laM quotient figure, and 
write the product under the dividend ; multiply the triple qtUh 
iient by the square of ihe kiet quotient figure, and place this pro- 
duct under Uie last ; under theee write the cube of the last quo- 
tient figure, and call their sum the subtrahend. Subtract ^ 
subtrahend froft^ fM dividend, and to the remainder bring down 
the next pifiiod,fbr A new dividend, and proceed ai before, tUl 
the worh is finished. 

EXAMPLES. 

2. What iiB thd 6ttb6 root of 1906624 ? i 

Operation, 



1X1X300=300 
IX 30= 30 



Divisor, 330 



1906624(124 Ans. 
1 



906 dividend. 



300X2=600 

30X2"=120 

2»= 8 



728 subtrahend. 



12* X 800+12 X 80=43660)178624 

48200x4=172800 

866X4«= 6760 

4»= 64 

Subtrahend, 178624 

3. What is the cube root of 941192 ? Ans. 98. 

4. What is the cube root of 6331626 ? Ans, 185. 
6. What is the cube root of 11643176000? Ans, 2260. 

6. What is the cube root of 34.328125 ? An;s, 3.25. 

7. What is the cube root of .000729 ? Ans, .09. 

8. What is the cube root of .003376 ? Ans. .15. 

9. What is the cube root of 6 ? of 3 t 

10. What is the cube root of yfy ? Ans, J. 

11. What is the cube root of |jf ? Ans, f 

12. What is the cube root of \^\ ? Ans, ff . 

13. What is the cub6 root of ^y ? Ans. |. 

14. A certain hill contains 1 1 643 l7d cubical feet. What 
is the length of one side of a cubical mound, containing an equal 
number of feet^ Ans, 226 feet. 



eXTEACTION OF THE CUBE ROOT. 241 

15. The contents of an oblong cellar is 9261 cubical feet. 
What is the length of one side of a cubical cellar, of the same 
ca]>acit7? Ans, 21 feet. 

16. A merchant bought cloth to the amount of $393.04, but 
forgets the number of pieces, and also the number of yards in 
each piece, and what the cloth cost per yard ; but remembers 
that he paid as many cents per yard as there were yards in 
each piece, and that there were as many in each piece as there 
were pieces. What did he pay per yard ? Ans. 34 cents. 

17. What is the width of a cubical ressel, containing 76 
wine gallons, each 231 cubic inches? 

18. Bequired the side of a cubic box that shall contain a 
bushel? * Ans. 12.9+inches. 



Art* 233* — Solids of the same form are to one another as the 
cubes of their similar sides, or diameters. 

EXAMPLES. 

1. If a iwUet, weighing 72 lbs., be 8 iiiches in diameter, 
what is the diameter of a bullet weighing 9 lbs. ? 

Ans. 4 inches. 
Statement, 

8^=512 72 : 9 : : 612 : 64^. Or thus : 



M 64' 



4 Ans. 

2. A bullet, 2 inches in diameter, weighs 4 lbs. What is 
the weight of a bullet 6 inches in diameter ? Ans. 62^ lbs. 

3. If a silver ball, 9 inches in diameter, be worth $400, what 
is the worth of another ball, 12 inches in diameter? 

Ans. $948,148+. 



Art. tiit-^Ta find two mean proportionals between two 

Qumbery 

RULE. 

Divide the greater hy the less, and extract the cube root of the 
quotient : multiply the lesser number by this root, and the pr<h 
duet will be the lesser m£an ; multiply this mean by the scoM 
root, and the product vnU be the greater mean. 

81 
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EXAMFLE8. 

1. What are the two mean proportionals between 4 and 
256? 

266-i-4=64 ; then-/64=4, and 4x4=16, the lesser, and 
16 X 4=64, the greater. Proof, 4 : 16 : : 64 : 256. 

2. What are the two mean proportionals between 5 and 625 ? 

Ans, 25 and 125. 

8. What are the two mean proportionals oetween 7 and 2401 ? 

Am, 49 and 343. 



EXTRACrriOir of roots Iir GEHERAIi. 

RULE. 

Art* 2S5» — ^I. Point ike ^ given number into periods of as 
many figures as the index of the root directs. Thus, for the 
square root, two figures ; cube root, three ; fourth root, four, etc. 

II. Find, by trial, the greatest root in the left-h&nd period, 
€md subtract its power from that period, and to the remainder 
bring down the first figure of the next period, for a dividend, 

III. Involve the root, already found, to the next inferior 
power to that which is given, and multiply it by the number 
denoting the given power, for a divisor, by which find the second 
figure of the root. 

IV. Involve the whole root now found to the given power ; 
subtract it from the given number, as btfore, and bring dawn the 
first figure of tlie next period to the remainder, for a new divi- 
dend, and proceed as before, till the work is finished, 

Ob& — ^The roots of moet of the powers may be found by repeated ex- 
tractions of the square and cube root — ^Thus : 

For the 4th root, take the square root of the square root. 
For the 6th " take the square root of the cube root. 

QuKBTioNS.— 1. Rule for finding a mean proportionAl between two numbera? 
SL What ia a cube? 3. What ia a cube root? 4. \Yhat is it toextract the cube root? 
S. WliBt is the rule? 6. Why do you distinguish the given number into periods of 
three figures each? 7. Why do you multiply the square of the quotient by 300? 
8. Why the quotient by 30? 0. Why the triple square by the last quotient figure? 
10. Why the triple quotient by the square of the last quotient figure ? 11. Explain the 
process of illustrating this rule by blocks. 12. What proportion have solids to om» 
another? 13. Rule for finding two mean proportionals b^ween two numbent 
14. Rule for extracting roots in general? 
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For the 8th root, take the square root of the 4th root. 
For the 9th " take the cube root of the cube root. 
For the 12th ** take the cube root of the 4th root. 

EXAMPLES. 

1. What is the square root of 7669 ? 

OperaUon. 

7569(87 
8X8= 64 = square, or 2d power, of the quotient. 

8X 2=16, 16)116=dividend. 

87 X 87= 7569=square of the quotient 

0000 

2. What is the fifth root of 4084101 ? 

Operation, 

4084101(21 
2X2X2X2X2= 32 = 5th power of the quotient 

2X2X2X2X5=80)88 = 1st dividend. 

4084101 
21 X 21 X 21 X 21 X 21 =4084101 =5th power of the quotient 

8. What is the fourth root of 140283207936 ? 

Ans, 612. 

4. What is the seventh root of 4586471424 ? Ans, 24. 

5. What is the nmth root of 1352605460594688 ? 

Atib, 48. 



ARITHMETIOAIf FROGRESSION. 

Art* 236* — ^Arfthmetical Progression is when a series of 
numbers increases by a common excess, or decreases hj a 
common difference. 

When numbers increase by a common excess, they form tba 
ascending series j as 2, 4, 6, 8, 10, 12, etc. 

Qustnoir.— 1. V^at ia Arithmetical ProgressiOD? 



9M iMommmncAL nuMEisnioir* 

Wben mimbeni deereaie by a common ijff&cea^, they form 
the ducemUnff teriu, as 12, 10, 8, 6, 4, 3, etc. 

The niimben formii^ the seriea am (»lled the tenns ; the 
first snd last terms are called the extremes, and the other terms 
themeofw. 

When any even number of terms differs by Arithmetical 
Progression, the sum of the two extremes will equal the sum 
of any two means equally distant from the extremes ; as 2, 4, 
6, 8, 10, 12. The two extremes, 2+12=6+8, the two 
means. When the number of terms is odd, the double of tiis 
mean will equal the sum of the two extremes, or the sum of 
any two numbers equally distant from the extremes ; as 1, 2, 
3, 4, 5. The double of the mean 3x2=5+1=6. 

In Arithmetical Progression, five thmgs are to be ccxisiderod, 
viz. : the first and last terms, the number, common difference, 
and sum of all the terms ; any three of which being given, the 
other two may be found. 

1. If I buy 4 books, giving 2 cents for the first, 4 for the 
second, and so on, with a common difference of 2, what do I 
pay for the last book ? 

It is evident, that if we add 2 cents, the common difference 
to the price of the first book, we shall have the price of the 
second, and so on to the last; thus, 2+2=4, 4+2=6, 6+2 
=8 cents, die answer. It will be seen that 2, the common 
difference, is added to every term but the last. If, then, we 
multiply the number of terms, less 1, by the common differ- 
ence, we have the differenq^ between the cost of the first 
book and the last; thus, 3x2=6, and 6+2=8, fla before. 
Therefore, 

Arti 237 1 — ^When the first term, the number of temouSy and 
conunon difference are given, to find the last term : 

RULE. 

Multiply the nwnher of tenner less 1, hy the common differ" 
ence, and to the product add the first term, and the sum will he 
ike last term, 

2. If the first term of a series be 6, the number of terms 35* 
and the common difference 3, what is the last term? 

Ans. 36 — 1 X 3=102+6=107, 



QcKiTioNi.— 2. When is the series ascending? 3. When descending? 4. What ia 
mmiAhjtbotenaBf 5. Wtaattemeraihy tbeoitremflB? S^ BythemewM? 
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9. If I buf 80 y»rd8 of elo&, giving^ oents for the fireti, 10 
for the seeond, and so <»i, with a commoa difference of 4, what 
io I pay for the last yard ? Ans. 322 cents. 

4. Suppose a man purchase 40 sheep, paying 8 pence for 
the first, 10 for the second, and so on, with a common differ- 
ence of 7» whsA doe9 he pay for the last sheep ? 

Am. 276 pence, 

5. If 96 acres of land be sold at th.e rate of 10 cents for the 
first acre, 19 for the second, and so on, with a common differ- 
ence of 9, for how much is the last acre sold ? 

Am. 665 cents. 

6. If I buy 4 books, the prices of which are, in Arithmetieal 
Progression, giving 2 cents for the firnt, and 8 for th^ last^ 
what is the common difference in the prices of the books ? 

This question is the reverse of question 1st. 8—2=6, 
6-^8=2, the common difference. It is plain, that the differ- 
ence between the price of the first and last book, is the whole 
addition made to the price of the first book ; and as the addi- 
tion is made equally to the three books, it is equally plain that 
the whole addition, divided by the number of additions, will be 
the addition made to the price of each book. Theref<Mr^-« 

Artt 238* — ^When the extremes and number of tenns ate 
given, to find the common difference, we have thi^ 

Divide the difference of the extremee by the number ef terms 
kes 1, and the quotient will be the common difference. 

7. If the first term of a series be 3, the last term 276, and 
the number of terms 40, what is the common difference ? 

Am. 7. 

8. A man on a journey travels the first day 2 miles, and 
'"increases his travel daily by an equal excess for 15 days, so 

that the last day he travels 72 miles. What was the daily in- 
crease ? Ans, 5 miles. 

9. Bought books, paying 2 cents for the first, and 8 cents 
for the last, with a common difference of 2. What number of 
books did I buy ? 

As the difference of the extremes, divided by the number of 
the terms less 1, will ffive the common difference, it is evident 
that the difference ox the extremes divided' by the conuxu»i 

21* 
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difference, will give the number of the terms less 1. Thea, 
8—2=6, the difference of the extremes, and 6-^2=3, which 
is one less than the number of terms ; then 3+ 1 =4> the num- 
ber of books purchased. Therefore — 

Arti 2S9t — When the first and last terms, and the conunon 
diffisrence are given, to find the number of terms — 

RULE. 

Divide the difference of the extremes hy the common differefue, 
and the quotient will be 1 Use than the numher of terms, 

10. If the first term of a series be 2, and the last term 72, 
the common difference 5, what is the number of terms ? 

At^, 15. 

11. A man bought sheep, paying at the rate of 3 pence for 
the first, and 276 for the last, with a common difference of 7. 
What number did he buy ? Ans, 40. 

. 12. A man has a number of sons, the common difference of 
whose ages is 4 years ; the youngest is 8, the eldest 40 years 
old. How many sons has he ? Ans. 9. 

13. If I buy 4 books, paying 2 cents for the first, and 8 
cents for the last, how many cents do I pay in all ? 

If the price of the first book is 2 cents, and the price of the 
last is 8 cents, it is evident that the average price of the books 
IS half way between 2 cents, the price of the first, and 8 cents, 
the price of the last book : 2+8-^-2=5. Then 5, the average 
price, multiplied by the number of books, will give the whole 
cost: 5X4=20 cents. The same may also be shown by 
writing the double series, thus : 

2+4+6+8 
8 +6+4+2 

10 10 10 10 

It will be seen by this formula, that the sum of any two cor- 
responding terms in the double series is equal to the sum of the 
two extremes in the simple series ; if, therefore, we multiply 
the sum of the extremes by the number of terms, we shall ob- 
tain a simi twice too large. Therefore — 

Artt 2IOt — ^When the first and last terms, and the number 
of terms are given, to find the sum of the series — 
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RULE. 

Multiply half the mm of the extremes hy the number of terms. 
The product mil he the sum' of the series. 

14. A man has 9 spns; the youngest is 8, the eldest 40 
years old. What is the sum of their ages ? 

Ans. 216 years. 

15. How many times will a clock strike in a day, if con- 
structed hke the clocks of Venice, to run till 24 o'clock ? 

Ans, 300. 

16. If a triangular piece of land, 60 rods in length, be 1 rod 
wide at one end, and 60 at the other, what number of square 
rods does it contain ? Ans, 1 880. 



GBOMBTRICAIi PROGRBSSIOX. 

Artt 211 1 — ^A Geometrical Progression is a series of 
terms, which increase by a uniform multiplier, or decrease by 
a uniform divisor; as 3, 6, 12, 24, etc., increasing by a uniform 
multiplier, 2 ; or 54, 18, 6, 2, ^y etc., decreasing by a uniform 
diyisor, 3. 

The multiplier, or divisor, which produces the series, is 
called the ratio, 

1. A man bought 5 yards of cloth, paying 3 cents for the 
first yard, 6 for the second, and so on, doubling the price to 
the last. What was the price of the last yard ? 

3x2x2x2 X 2=48, the cost of the last yard. 

From the above operation it will be seen that the cost of the 
second yard is the product of the ratio multipUed by the cost of 
the first yard ; and that the cost of the third yard, is the product 
of the second power of the ratio multiplied by the cost of the 
first yard, or the first term ; and finally, that the cost of the 
fifth yard, or the last term, is the product of the fourth power 
of the ratio, multiplied by the cost of the first yard. It ap- 
pears, also, that any teirm in the series may be found by in- 

QuK8noN8.~l. What is Geometrical Progression? 3. What is an ascending aeries? 
3. What a descending? 4. What is the ratio? 5. When the first term andratio an 
given, how do you find the last term ? 6. When the first and last terms, and the nUio 
■re given, how do you find the sum ofthe series? 
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^▼ing the ratio to a power less 1 than the number of terms, 
and multiplying that power by the first term. 

Obb. — ^The -proceBa of inTolying the ratio to a high power, may be 
shcrtened by multiplyiiig together those lower powers whose mdiees 
added equal the index of the power sought To find the fifth power of 
S, we may multiply together the second and third powers, for the index 
of the seooDd power of 8, and the index ol the third power added, 



equal 6, 8 8 and 8' X 8**— 9 X 27^^248, the 5th power of 3. 

Art* 242«-— When the first term and ratio are ^ven, to find 
the last term — 

RUXE. 

Involve the ratio to a power whose index is 1 less than the 
number of terms, and multiply this power by the first term. 
The product will he the anstoer, if the series is increasing; 
hut if it is decreasing, divide the first term by the ratio. 

2. If I hire a man lor 12 months, and agree to pay him 1 
dollar for the first month, 3 for the second, and so in a triple 
proportion, what must I pay him for the last month ? 

8 9 27 81 243 729, 729x243=177147x1=1177147 Jms. 

t 

It will be seen that the sum of the indices of the fifth 
and sixth powers added, equal 11, which is 1 less than the 
number of terms ; and the fifth and sixth powers multiplied 
together, equal the 11th power of the ratio, which multiplied 
by the first term, gives the answer, or the last term. 

3. A man bought 20 cows, paying 2 farthings for the 
first, 10 for the second, and so on, in a fiye-fold ratio. What 
was the price of the last cow ? 

Ans. £39736429850 6s. 2d. 2qrs. 

4. A man bought 6 yards of cloth, giving 2 cents for the 
first, apd 32 for the last; the prices forming a geometrical 
series, the ratio of which was 2. What was the whole cost 
of the cloth ? 

The price of the cloth would be the sum of the following 
nimibers : 2+4+8+16+32=62, the whole cost. It will be 
seen, that the whole cost is the same as the difference between 
the two extremes divided by the ratio less 1 added to the 
greater extreme : Thus, 32—2 = 30, and 30 -f- 1 = 30, and 
80+82=62. 
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Again, if any term of a corresponding series be multiplied by 
the ratio, the product will be the succeeding term. We 
will now form a new series, and write it one step farther to 
the right of that from which it is formed; if we now sub- 
tract the first series from the second, we find that all the terms 
but the first in the first series and the last in the second, dis- 
appear, thus : 

!( 4 8 16 32 

4 8 16 32 64 



—2 64=64- E=:62 

Oaa — ^If the ratio were 8 we shonld have doable the first series, if it 
were 4 we should have triple ; hence we divide' by the ratio less ooa 

Artt 213 1 — Hence, when the first term, last term, and ratio, 
are given, to find the sum of the series, we have the following 

RULES. 

I. Multiply tJie last term hy the ratio, and. from the product 
mbtraet the first term, and divide the remainder by the ratio 
less 1; the quotient wUl he the answer. 

U. Divide the difference between the two extremes by the ratio 
less 1, and add the quotient to the greater term ; their sum vfiU 
be the anstoer. 

6. The extremes of a Geometrical Progression are 3 and 
18673, and the ratio 11. What is the sum of the series ? 

Operation \st. , 



18673X11— 3-r 10=20540 Ans. 

Operation 2d. 
^^^^^""^ +18673=20540 Ans. 

6. If I discharge a debt by paying 1 dollar the first month, 
4 the second, and so on, in a four-fold ratio, the last payment 
being 65536 dollars ; what was the whole debt ? 

Ans. 887381. 

7. The first term in a geometrical series is 2, the number of 
terms 10, and the ratio 3. What is the sum of the series ? 

Ans. 59048. 



250 INTEREST BY PROGEESSION 

Ob8. — ^Tlie last term may be fcnmd by rule first, or the two proooBsei 
(^ findiiig the last term and the sum of uie series may be reduced to odib^ 
thus: 

Artt 2l4t — ^When the first term, the number of terms, aii4 
the ratio are given, to find the sum of the series — 

RULE. 

Involve the ratio to a pouter wlvose index is eqtud to the nun^ 
her of terms, from which subtract 1; divide the remainder hy the 
ratio less 1, and the quotient, multiplied hy the first term, unU 
he the answer, 

8. A man sold 15 yards of cloth; the first yard for 1 
shilling, the second for 2, the third for 4, and so on, doubling 
the pnce of each succeeding yard. For how much did he 
sell the whole ? 

Qperatum. 
2»*=32768, and_32768— 1X1=32767*. 

2—1 

2|0)3276|7 

£1638 7*. Ans. 

9. A man bought 20 yards of cloth, agreeing to pay 3 
pence for the first yard, 9 pence for the second, and^so on iiji 
a triple proportion to the last. What did he pay for the 
whole? ^n«. £21792402 10s. 

10. A gentleman bought a horse, agreeing to pay what his 
shoes would amount to, at 1 cent for the first nail, 2 for th« 
second, 4 for the third, and so on, doubling the price of each 
succeeding nail to the last. The number of naik was 32 ; what 
was the price of the horse? Ans, 1429496*3^2.95. 

11. A laborer wrought 20 days, and received for the first 
day's labor 4 gndns of rye, for* the second 12, for the third 
36, (fee. How much did his wages amoimt to, allowing 7680 
grains to make a pint, and the whole to be disposed of at $1 
per bushel? Atis. |141^7+. 



COMPOUND IlnrTEREST BY PROGRESSIODT. 

4rt, 245t — 1. What is the amount of |6, for four years, a^ 
6 per cent., compound interest ? 



1.06 



686 2d. 
1.06 



3816 
636 



6.7416 3d. 
1.06 



404496 
67416 



7.146096 4th. 
1.06 



42876676 
7146096 



7.67486176 6th. 

It will be seen, that this question may be solved by the rule 
after Example Ist in Progression. The principal is the first 
term, the amount of |1 for one year the ratio, and the num- 
ber of years, 1 less than the number of terms. The question 
may be thus stated : — If the first term be 6, the number of 
terms 6, and the ratio 1.06, what is the last term? 

1.06^=1.262X6=7.672 dollars. 

The amount of £1, or |1, at 6 or 6 per cent., may be found 
by the table for Compound Interest, (see Art, 211.) 

2. What is the amount of $30, for 7 years, at 5 per cent^ 
compound interest? Ana. $42,213. 

3. What is the amount of $7, for 4 years, at 9 per eent.^ 
compound interest? Ans, $9,881. 

4. If the amount of a certain sum for 6 years, at 6 per cent., 
compound interest, be $66.74040, what is that sum, or prin- 
cipal? 

It will be seen that this question is the reverse of the pre- 
ceding. If the amount be the product of that power of the 
ratio denoted by the number of years and the principal, then 
the amount divided by that power of the ratio will be the 

1.06* 
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5. If the amount of $40, foT 6 years, compound interest, be 
$56.74040, what is the rate per cent.? 

56.74040 , ^,^^, ^, '^, -^, ,. 

—- — =1.4185I=the 6th power of the ratio; 

40 

then, by extracling the 6th root, we have 1.06 for the ratio. 

Ans. 6 per cent. 

6. If the amount of $40, at 6 per cent., compound interest^ 
be $56.74040, what is the time? 

— =1.41851=1.06 raised to a power whose indfix 

40 

is equal to the time ; therefore, if we divide 1.41851 by 1.06 
until there is no remainder, it is plain that the number of di- 
visions will be the time required ; or, having found the power 
id the ratio, we may look in the table under the given rate per 
cent., and against the power we shall find the number of years. 

Ans. 6 years. 

7. In what time will $60 amount to $75.74820, at 6 per 
cent., compound interest ? Ans. 4 years. 



ANNUITIES AT COMPOUITD IXTBRBST. 

Arti 246t — :An annuity is a sum of money payable yearly 
for a certam number of years, or forever. 

When annuities are not paid at the time they become due^ 
they are said to be in arrears. 

The sum of all the annuities remaining unpaid, together with 
the interest on each, for the time they have remained due, is 
called the amount " 

EXAMPLES. 

1. What is the amount of an annual pension of $100, which 
has remained unpaid 5 years, allowing 6 per cent., compound 
mterest ? 

The last year's pension will be $100, without interest, be- 
cause it is paid as soon as due ; the last but one will be $106, 
the amount of $100 for one year; the last but two, $112.30, 
the amount of $100 for two years at compound interest, and 
BO on, forming a geometrical progression. The sum of these 
amounts will be the sum of the series, or the amount due* 
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Art* 247* — ^Hence, when the annuity, time, and rate per 
cent, are given, to find'the amount, we have the following 

RULE. 

Involve the ratio to a power denoted hy the number of years ; 
from this power stibtract 1 ; divide the remainder by the ratio, 
less 1, and the quotient, multiplied by the annuity, will be thi 
amount. 

The above example may be stated thus : If the first term 
be 100, the number of terms 5, and the ratio 1.06, what is the 
sum of all the terms ? 

1.06*— 1 ,^^ ^^„ M S. ^ 

-— — -X 100=563.7. Ans. $563.7. 

l.Uo — 1 

2. What is the amount of an annuity of $70, to continue- 5 
years, allowing 6 per cent., compound interest ? 

Ans. 1394.59. 

3. What is the amount of an annuity of |160, to continue 
10 years, at 5 per cent., compound interest ? 

Ans, 12012.448. 

4. If a yearly rent of $75 be in arrears 4 years, to what 
does it amount, at 6 per cent., compound interest ? 

Ans. $328,087. 

5. A salary of $600 remans impaid 5 years. To what does 
it amount, allowing 6 per cent., compound interest ? 

Ans. $3382.255. 



Art* 2l8t — ^The annuity, time, and rate being given, to find 
the present worth. 

RULE. 

Mnd the amount of the annuity in arrears for the whole time; 
this amount, divided by that power of the ratio denoted by the 
number of years, will give the present worth, 

6. What is the present worth of an annual pension of $96, 
to continue 4 years, allowing 6 per cent., compound interest ? 

Ans. $332,643. 

7. What is the present worth of an annual salary of $400, 
to continue 5 years, allowing 6 per cent., compound interest ? 

Ans. $1731.792. • 

Questions.— 1. What is an amraity ? 3. When are annuities said to be in arrears T 
3. What is the anunna 1 4. What is the rule, when the annuity, time, and rate per 
cent. are Riven, to find the amount? 5. Rule, when the antouBt, time, and rate ara 
giTen, to find the present worth Y 

22 



SM 



AHWfVnn AT OOXVOrap I|fT|IMi»'. 



TABLE, 

Showing the present worth of%l or £l annuity, at 5 and 6 per 
cent, compound interest, for any number of years from 1 to 40. 



Ymn, 


SperooDft. 


Qpereeot. 


Tean. 


Spareent. 


eperonat. 


1 


0.96238 


0.94339 


21 


12.82116 


11.76407 


2 


1.86941 


1.83339 


22 


18.168 


12.04158 


8 


2.72326 


2.67301 


23 


18.48807 


12.30338 


4 


8.64696 


3.4661 


24 


18.79864 


12.66036 


6 


4.82948 


4.21286 


26 


14.09394 


12.78336 


6 


6.07669 


4.91732 


26 


14.87618 


18.00316 


1 


6.78637 


6.68238 


27 


14.64808 


13.21063 


8 


6.46321 


6.20979 


28 


14.89818 


13.40616 


9 


7.10782 


6.80169 


29 


16.14107 


18.69072 


10 


7.72178 


7.36008 


80 


16.87246 


18.76483 


11 


8.80641 


7.88687 


81 


16.69281 


18.92908 


1% 


8.86326 


8.88884 


32 


16.80268 


14.08398 


18 


9.39367 


8.86268 


S3 


16.00266 


14.22917 


14 


9.89864 


9.29498 


34 


16.1929 


14.36613 


16 


10.87966 


9.71236 


86 


16.87419 


14.49826 


16 


10.88777 


10.10689 


36 


16.64686 


14.62098 


17 


11.27407 


10.47726 


87 


16.71129 


14.73678 


18 


11.68968 


10.8276 


38 


16.36789 


14.84602 


19 


12.08682 


11.16811 


89 


17.01704 


14.94907 


20 


12.46221 


11.46992 


40 


17.16909 


14.92640 



Obs. — ^To find the preaeat worth of any annuity, at 6 or 6 per cent, by 
ihe above table : — First find the present worth of 1 1 or £1 annuity ; tiien 
multiply it by the given annuity, and the product will be the present 
worth. 

8. What is the present worth of an annuity of $300^ to con^ 
tiniie 25 years, at 6 per cent, compound interest ? 

The present worth of $1 annuity, by the table, for 25 jean, 
is 12.78335. Then, 12.78335 X 300 =$3835.005 Ans. 

9. What ready money will purchase an annmty of $250, to 
continue 40 years, at 6 per cent., compound interest ? 

Jna. $3731.6. 



Annuities tc^en in reversion at compound interest^ 

Artt 219t — Annuities taken in revr^rsion are certain sums ol 
money, payable yearly for a limited period, but not to com- 
mence until after the expiration of a certain time. 

— — - I 

Qwni9in.-4 W)i4t fire qmuuMoi. taken in reTenimf 7. Bnlof 



ANNUITIES A.T C0MP09KP INTEEBST. S{|5 

Find the present worth, to commence immediately , and this 
sum, divided by the power of ihe ratio denoted by the tim^ in 
reversion, mil give the answer, 

10. What is tiie present worth of a reversion of a lease of 
$40 per annum, to continue 6 years, but not to conunence until 
the end of three years, allowing 6 per cent, to the purchaser? 

Present worth, . . 196.69280 

Third power of the ratio, 1.19101 "" 

Ms. $165,147. 

The same result may be obtained by finding the present 
worth of the annuity to commence immediately, and to con- 
tinue the whole time. Thus, 3+6=9 years, and from the 
present worth for this time subtract the present worth of the 
annuity for the time of reversion, 3 years. Or, by the table, 
find the p)*esent worth of $1 for the whole time ; from the sum 
subtract the present worth of |1 for the tin^e of reversion, and 
multiply the difference by \h& given annuity. Thys> 

The whole time, , , . , . 6,80169 
The time of reversion, . , , . 21.67301 

Difference, . 4.12868 

40 

$165.14720 Jn«. 

11. What is the present worth of $60, payable yearly for 4 
years, but not to commence until 2 years, at 6 per cent. ? 

Ans. $154.1965. 

12. What is the present worth of the reversion of a lease of 
$70 per annum, to continue 20 years, but not to commence 
until the end of 8 years, allowing 6 per cent, to the purchaser ? 

Ans. $503.7459. 

13. What is the present worth of a lease of $200, to con- 
tinue 30 years, but not to commence until the end of 10 years, 
allowing 6 per ceut, ? -4ws. $1513.264. 

Artt 250t — ^To find the present worth of an annuity to con- 
tinue forever. 

RULE. 

Divide the annuity by the rate per cent,, and the quotient 
vnll be the present, worth. 



g86 PERMUTATION. 

14. What is the present worth of a freehold estate whose 
yearly lent is $60, afiowing 6 per cent, to the purchaser ? 

60 _. . It is evident that the estate is 

.06"" ' worth as much money as, at the 

given rate per cent., would ^ve 
mterest equal to the rent. 

15. What is IdOO annuity worth, to continue forever, al- 
lowing 5 per cent, to the purchaser ? Ans. $6000. 



Artt 251 1 — ^To find the present worth of a freehold estate, 
in reversion, at compound interest. 

RULE 

I%nd the value, as though it wen to he entered on immediately, 
hy the foregoing rule, and divide this value hy that power of the 
ratio denoted hy the tim£ of reversion ; and the quotient mil he 
the present worth of the estate in reversion. 

16. Suppose a freehold estate, of $48 per annum, to com- 
mence two years hence, he put on sale. What is the value, 
allowing 6 per cent to the purchaser ? 

^8 «^^ 800 800 ^^, , ^^^ . 

— =800, ;r= =$711,997 Ans. 

.06 '1.062 1.1236 

17. Which is the more valuahle, a term of 16 years, in an 
estate of $100 per annum, or the reversion of such an estate 
forever after 16 years, computing at the rate of 5 per cent., 
compound interest ? 

Ans, The term of 16 yeais, hy $167,661+. 



PERMUTATION. 

Art. 252t — ^Permutation is the method of finding how many 
changes may he made upon the order of any given numher of 
things. 

1. How many changes can he made of the first three letters 
of the alphabet ? 

QuBinoNB.— 6. Rule for flnding the present worth of an annuity to continue ftMeyerT 
0. Rule for finding the present worth or a freehold estate in reTeraioa at compound in- 
terest f 1. What is permutation of quantities ? 



F08ITXON. 867 

Th« letter a can occupy but 1 position ; a and h can change 
places, aad occupy 2 positions, ab and ba, 1x2=2. The three 
iQtters, a, h, and c, can, any two of them, leaving out the third, 
have two positions, 1 x2=2 ; consequently, when the third is 
taken in, there can be 1x2x3=6 positions, which may be 
expressed thus : abc, ach, hoc, hca, coa, cab. The same may 
be shown of any number of things. Hence, to find the num- 
ber of changes which can be made of any given number of dif- 
ferent things — 

RULE. 

Multiply all the terms of the natural series of numbers, from 
1 up to the given number, continually together, and the fast 
prodttct wiU be the answer required. 

<2. Christ Church, in Boston, has 8 bells. How many ehangea 
can be rung upon them ? 

1X2X3X4X6X6X'7X8=40320 Ans. 
3. Six men met at a public house, and agreed to remain so 
long as they could occupy different situations at the dinner- 
table. How long did they remain, and what was the price dt 
their board, at 25 cents for each dinner? 

J ( 720 days. 
^^*'(<>1080 board. 



FOSITZON. 

Art* 253* — ^PosrrioN teaches to find the true number by 
the use of false, or supposed numbers. It is of two kinds, 
ISngle and Double. 

Artt 254« — Single PosmoK is so c^led, because the true 
number is obtained by the use of one supposed niunber. 

1. A., B., and 0. travelled. C. paid a certain part of the 
expense ; B. paid double, and A. treble the sum which 0. paid. 
The amount of their expenses was $60. What did each one 
pay? 

Suppose C.'s expense was |8 ; then, by the conditions of the 
question, B/s expense was 8 X 2=$16 ; and A.'s 8 x 3=|24 ; 

QmrnoNB.— 2. Rule for flndiog th« number of permutations ? 3. What is Potitton ? 
♦. Wh»t is Single Position ? 

22* 
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and tlie sum of their expenses $8+|16+$24=$48. As the 
ratios, in the true and supposed, are the same, it follows, that 
the true sum of their expenses will have the same ratio to the 
true expense of each individual, that the sum of their supposed 
expenses has to the supposed expenses of each individusL 
Thus: 

48 : 8 : : 60 : 10, C/s expense ; 

48 : 16 : : 60 : 20, B/s expense ; and 

48 : 24 : : 60 : 30, A.'s expense. 

RULE. 

Suppose any number, and proceed in the operation as though 
it toere the true ; then, as the result of the operation, or sum of 
the errors, is to the supposed number, so is the given number to 
the true number required. 

EXAMPLES. 

2. A person, after spending ^ and |^ of his income, had $30 
left. What had he at first ? 



Suppose 160 

r=30 

=20 



i: 



60—60=10 income left : 

Then 10 : 60 : : 30 : 180 Ans. 

Or by fractions : |^=f, and J=|-; then |^+|.=|., the in- 
come spent, and ^ remains=|30 ; then f =30x 6=|180, as 
before. 

3. A certain sum of money is to be divided between 6 men, 
in such a manner that A. shall have ■}-, B. ^, C. -j^, D. -^j^, and 
K the remainder, which is $40. What is the sum ? 

Ans. llOO. 

4. A schoolmaster being asked how many scholars he had, 
replied, if he had as many more, ^ and -J- as many more, he 
would have 11 less than 99. How many had he ? Ans, 32. 

6. A man bought a horse, chaise, and harness for $216. 
The horse cost twice as much as the harness, and the harness 
one third as much as the chaise. What was the cost of the 
chaise? Ans, $108. 

6. What number is that whose ^, ^, ^, }, ^, and ^ make 
127? Ans. 90. 



DOUBLB POSITION. 250 

7. A man being asked his age, said, If you add to its double 

h h h *^^ A" ^^ °^y ^®» ^* ^^ ^® 122. What was his age ? 

Ans, 45. 

8. A certain sum of money is to be divided among 4 per- 
sons, in such a manner, that the first shall have f of ^ of |^ ; 
the second ^ of ^ of 2 ; the third -^^ of */ > *^® fourth has 
$110. What is the sum divided ? Ans, $240. 

9. A. and B. having found a purse of money, disputed who 
should have it. A. said that ^, ^, and -^ of it amounted to 
$35, and if B. would tell him how much was in it, he should 
have the whole ; otherwise he should have nothing. How 
much did the purse contain ? Ans. $100. 



DOUBIiB POSITIOX. 

Art* 255* — ^DouBLE Position teaches to discover the true, 
by the use of ttffo supposed numbers. 

RULE. 

I. Suppose two numbers, and proceed mth each according to 
the conditions of the question, as in Single Position, noting the 
error. The d^erence between the result and the given sum is 
the error, 

II. Multiply the first supposition by the second error, and 
the second supposition by the first error, 

III. If the errors are alike — that is, both too great or both too 
small, divide the difference of the products by the difference of the 
errors. 

IV. If the errors are unlike — that is, one too large, and the 
other too small, divide the sum of the products by the sum of 
the errors, 

Obs. — ^This rale is founded od the supposition that the first error is to 
the second as the difiference between the true and first supposed number, 
is to the difference between the true and second supposed number. When 
this is not the case, the exact number cannot be obtained by this rale. 

QuBBTioNB.— 5. What is Doable PoaiUon? G. On what sappoaUion is this mto 
fouiided T 7. Verify the principle. 



4/99 ]wmj4^ fGensoM. 



EXAMPLES. 

1. A man being asked what bis carriage cost, replied. If it 
had cost twice as mucb as it did, and $20 more, it would bave 
oost t3l0. What was tbe cost of tbe carriage ? 

Suppose, first, $120 Having supposed 120, and pro- 

2 ceeded witb it according to the con- 

*240 ditions of tbe question, the result ob- 

20 tainedis 260; then 3 70 -^ 260 =s 110, 

•"Tgj: the first error. 

Suppose, secondly, $160 Then 3*70— 340=^:30, the 

2 second error. 

320 
20 

340 

¥lrst sup. 1 20 110 first error. 

\/ 
/\ 
Second sap. 160 SO second error. 

110 120 

17600 3600 
3600 

110—30=80)14000(175 An9, 

80 

600 Frw^, 176x2+20=370 
560 Verification, 110 : 30 : : 55 : 16 

400 110_55 11_11 

^QQ 30 ~15'~T"*"T 

The foregoing question may be thus solved : Lot x equal the 
cost of the carnage ; then by the conditions of the question, 
2j;+20=370. 

/Solution, 
2= cost of carriage 

2a?+20=370 
2a;=370--20=350 

OKA 

2a?=360= ; then ar=---=l75 Ans. 

2. A., B., and G. built a house, which cost $228. B. paid 



$30 more tlian A., and C. paid as much as A. and B. What 
did each pay ? ( A. paid $42. 

Ans, \ B. .paid $72. 
(C. paid $114. 

3. A. and B. haye the same income. A. saves ^ of his an- 
Quallj, but B., hj spending $120 per annum more than A., at 
the end of 6 years, finds himself $120 in debt. What is their 
income^ and what does eaoh spend annually ? 

C Their income $400. 
Ans. i A. spends $300, and 
( B. spends $420. 

4. A man has two silver cups of unequal weight, having one 
cover to both, weighing 5 oz. When the cover is put on the 
less cup, it weighs double the greater ; when put upon the 
greater cup, it weighs three times the less. What is the weight 

of each cup ? >i i ^® ^®^» ^ ^^^ 

^^* I The greater, 4 oz. 
6, There is a fish whose head is 3 feet long, his tail is as 
long as his head and half the length of his body, and his body 
» as long as his head and tail. What is the length of the fish ? 

Ans. 24 feet. 

6. A man being asked, in the afternoon, what o'clock it was, 
answered, that the time passed from noon was equal to |- of the 
time to midnight. Required the time. 

Ans, 20 minutes past 1 o'clock. 

7. A gentleman has two horses, and one carriage which is 
worth $100. If the first horse be harnessed into the carriage^ 
he and the carriage together will be worth three times as much 
as the second horse ; but if the second be harnessed into the 
carriage, they will be worth seven times as much as the first 
horse. What is the value of each horse ? 

Ans. $20 and $40. 

8. A laborer was hired 60 days upon this condition, that for 
every day he wrought he should receive 3*. 4d., and for every 
day he was idle he should forfeit Is. Sd. At the expiration of 
the time he received £3 15s. How many days did he work,, 
vid how many days was he idle ? 



J (He w»» employed 35 days, 
^^* ( afid was idle 26. 



ALLIGATION MEDIAL 



ALLIOATIOIT. 

Arti 2M« — Alligation is the method of mixing twa of 
more simples, of different qualities^ so that the composition may 
be of a mean, or middle quality. 

When the quantities and prices of the simples are ^Ten, to 
find the mean price of the mixture compounded of them, the 
process is call^ 

AlililGATIOX MEDIAIi. 

Arti 2(1 • — 1. If I mix 8 lbs. of sugar, worth 10 cents a 
pound, with 10 lbs., worth 15 cents a pound, what is 1 lb. of 
the mixture worth ? 

iaght pounds, at 10 cents a pound, are worth 10x8=80 
cents, and 10 pounds, at 15 cents, are worth 15X10=150 
cents; then, 80 + 150=230 cents, the price of the whole 
mixture, and 8 -f- 10= 18 pounds, the whole mixture; then 
$2.30 -H 18 lbs. =12 J cts., the worth of 1 pound of the mix- 
ture. Hence the 

RULE. 

Multiply each quantity by its price, and divide the 8um of 
the products by the sum of the quantities. The quotient will be 
the rate of the compound required. 

EXAMPLES. 

2. A grocer mixes sugar, 5 lbs. at 6 cts., 8 lbs. at 6 els., 
and 7 lbs. at 10 cts. alb. What is 1 lb. of the mixture worth? 

Ans. 7 cts. 

3. A farmer mixes 12 bushels of wheat at $1.75 a bushel, 8 
bushels of rye at $1, and 6 bushels of com at 80 cts. a busheL 
What is a bushel of the mixture worth ? Ans. $1.30. 

4. A goldsmith melted together 12 lbs. of gold, 21 carats 
fine, 8 lbs. 20 carats fine, 9 lbs. 22 carats fine, and 7 lbs. 18 
carats fine. Of what fineness is the mixture ? 

Ans. 20^ carats fine. 
6. A merchant mixed 8 gallons of wine, at 4«. 2d. per gal- 
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loB, with 10 gaUons at 6«. 5d,, and 12 gallons at Bs, 4d. per 
gallon. Wliat is a gallon of the mixture worth ? 

Ans, 6s, *Id, 

6. If 4 lbs. of tea, at 6s, per lb., 8 lbs. at 5s., and 6 lbs. at 
dr,, be mixed together, what is 1 lb. of the mixture worth ? 

Ans. 4f shilhngs. 



AlililGATIOX AliTERXATE. 

Art* 2(2« — ^Alligation Alternate is when the prices of 
the simples to be mixed, and the mean rate, are given, to find 
what quantity of each is to be taken at a given rate. 

1. I have com at 50 cent^ a bushel, and oats at 30 cents a 
bushel, which I would mix, so that the mixture may be worth 
40 cents a bushel. What quantity of each must be taken ? 

It is evident that equal quantities of each must be taken, for 
the price of the com exceeds the mean rate as much as the 
price of the oats falls short of it, which is 10 cents in each case. 
We find, also, that the whole mixture, which is 20 bushels, at 
the mean rate, 40 cents a bushel, equals the price of 10 bush- 
els of oats at 30, and 10 bushels of com at 50 cents a bushel. 

RULE. 

I. Reduce the rates of all the simples to the same denomina- 
tion, and write them in a column under each other, and the mean 
rate on the left hand. 

II. Connect the rate of each simple, which is less than the 
rate cf the compound} with one that is greater, and each that is 
greater with one thai is less. 

III. Write the difference between each rate, and that of the 
compound against the fiumher with which it is connected. 
Then, if only one difference stand against any rate, it will ex- 
press the relative quantity to he taken of that rate ; but if more 
than one, their sum will express that quantity, 

EXAMPLES. 

Art. 263.— 2. A farmer has wheat at $1.50, rye at $1.00, 
com at 90^ and oats at 40 cents a bushel, which he mixes so 



d64 
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ihftt the mixtore is worth 95 cents a bushel What qaanti^ 
of each does he take ? 

OpenUion, 



95 



1.50 — 
1.00—, 
.90—' 
.40— 



55 
5 
5 

55 



I 



Ans, 




Ans. 



By linkmg the pric6 of the different simples, as above, their 

Suantities are mutnall/ mixed, and the pcnrtion token of each 
epends upon the manner of linking them. In the first opera- 
tion, the price of the wheat, which is greater than the mean 
price, is Unked with the price of the oats, which is less. The 
price of the wheat is found to be as much greater than the 
mean rate, as the price of the oats id less ; therefore an equal 
quantity of each is taken. The same is true of the com and 
oats. In the second operation, the price of the wheat is linked 
with the price of the com. The difference between the price 
of the wheat and the mean rate, is 55, and the difference be- 
tween the price of the corn and the mean rate, is 5. Hence, it 
appears that the less the difference between the price of a sim- 
ple and the mean rate, the greater will be the quantity taken ot 
that simple ; and the greater the difference the less the quantity. 

8. A merchant has teas at 72 cents, at 62 cents, and 5Y 
cents a pound, which he would mix, so that the mixture may 
be worth 67 cents per lb* What quantity di each must be 
taken? 



Operation. 




The correctness of the above operation may be ascertained 
thus : The cost of 16 lbs. at 72 cents, is $10.80, and the cost 
of 5 lbs. at 62 cents, is $3.10, and the cost of 5 lbs. at 57 
cents, is $2.85. Then the whole cost is $10.80+$3.10+ 
$2.85 =$16.75, which, divided by 25 lbs., gives the mean 
price, $16.75-4-25=67 cents. Hence, it appears that Alliga- 
ti<m Alternate is the reverse of Alligation Medial, and may 
be proved by it. 
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r 

4. A groeer mixes wines at 29s., 24«.« 22^., and 17^. a gal- 
Ion, so that the mixture is worth 23s, per gallon. How much 
of each sort does he take ? 

fl gal. at 29s. C 6 gal. at 29s. 

6 gal. at 24«. oa a . \ ^ " at 24*. 

6^. at 22^. 2d^n..jj „ ^^22,. 

1 gal. at 17^. Le " at 17*. 

{7 gal. at 29s. 
6 " at 245. 
6 « at 22*. 
7 " at lis. 

As many different answers may be obtamed to questions in 
this rule as there are modes of linking ^he prices of the sim- 
ples. Let the number of simples be what it may, and with 
now many soever each one is linked, since the price of one that 
b less than the mean rate, is always linked with one that is 
grreater, there will always be an equal balance of loss and gain be* 
tween the two, and consequently an equal balance on the yhole. 

5. It is required to mix brandy at 12*., wine at 9*., cider at 
2s., beer at \s., and water at Qs., per gallon, so that the mix- 
ture may be worth 7*. per gallon. What quantity of each 
must be taken ? 

13 gals, brandy. 
6 ** wine. 
Ans. ^ 2 ** cider. 
6 " beer. 
5 " water. 



Art* 2C4« — ^When the compodtion is limited in quantity. 

RULE. 

Find the proportion of each quantity as before ; then say. As 
the sum of the quantities is to the given quantity, so is each of 
the differences to the required quantity. 

EXAMPLES. 

6. Suppose a mass of pure gold, a mass of pure silver, and 
a mass which is a mixture of gold and silver, each weighing 9 
oa. ; by immersing them in water, it is foimd that the quantity 
of water displaced by the gold is 5 ; by the silver 8, and by 

23 
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the mizture 7. What part of the mixture is gold, and what 
part silyer? 



o . . . J * . 3 gold. 



. . J 1 : 
• • (2 : 



By a similar problem, Archimedes detected the fraud of the 
artast employed by Hiero, king of Syracuse, to make him a 
crown of pure gold. 

1. A drugget has medicmes at 6d., Sd., 9d,, and 4d, per 
QE., and would' form a compound of 15 oz., worth 5d, per oz. 
How much of each sort must he take ? 

1|> oz. at ed. 

Ans.* 



11 


« 


Zd. 


3f 


« 


9d. 


li 


« 


4rf. 



8. A goldsmith would melt together gold of 13, of 14, of 
15, and of 21 carats fine, to form a composition of 35 oz. 18 
carats fine. What proportion of each must he take ? 

{6 of 13^ 
g ,< - I carats fine. 
20 " 21 J 

0. How many gallons of water, worth 0^. per gal., must be 
mixed with wine worth 12<. per gal., so as to fill a cask of 20 
gallons, and that a gallon of the mixture may be afforded at 

98. per gallon ? >4 1 ^ S^' ^^^^' 

\ 16 gal. wine. 



Art« 285«— When one of the simples is limited to a certain 
quantity. 

RULE. 

J^ind the proportional quantities, or differences, as hefore; 
then say. As ike difference standing against the given quan- 
tity is to the given quantity, so are the other differences sever- 
My to the several quantities required. 

EXAMPLES. 

10. A grocer mixes sugar at 9 cts., 12 cts., and 14 cts., with 
16 lbs. at 15 cts. How much of each sort must he take, that 
the mixture may be worth 13 cts. per lb. ? 
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13^ 



9- 



14—1 
115 — 



2 

1 
1 



4 against the given quantity. 

(2:8 lbs. at 9«. ) 

5 : : ^ 1 : 4 " " 12«. V Ans. 

(1:4 " " 14«. ) 



11. A grocer would mix flour, at $6, |5, $12 a barrel, with 
10 barrels at $11 a barrel. How much of each kind must he 
take, that the mixture may be worth $10 a barrel ? 

(4 at $6) 
Ana. ^ 2 at $6 >■ per barrel. 



(4 at $6) 

Ana. ^ 2 at $5 > 

( 8 at $12 3 



12. How much water must be mixed with 100 gallons of 
brandy, worth Is. 6d. per gallon, to reduce it to 6*. 3d. per 
gallon ? Arii, 20 gallons. 

13. A farmer would mix barley at 50 cents, oats at 30, with 
20 bushels of rye at 60 cents a bushel. How much of each 
sort must he take, that the provender may be worth 40 cents 
per bushel ? m- J 60 bushels of oats, and 

* ( 20 bushels of barley. 



DUODECIMALS. 

Artt 266i — ^This rule is principally used in measuring sur- 
faces and solids. Calculations are generally made in feet, 
inches, or primes, seconds, thirds, fourths, and so on. These 
subdivisions of the foot are made by a common divisor, 12, an 
inch being -^ of a foot, a second -j^^- of an inch, or j^ of a 
foot, thus forming a descending series of a geometrical progres- 
sion, whose first term is 1, and the ratio 12. Hence the term 
dvodecinud. It is derived from the Latin word duodecim, which 
signifies twelve. Duodecimals, then, are fractions of a foot, as 
may be seen by the following : 



QuKBTioifs.— 1. What are Duodecimals T 2. For what is the rule chiefly uaedt 
2. What are the diyisioiis of the foot ? 



tt 
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TABLE Z. 

1' incli, or prime, is • ^ of a foot. 

1'' second IS -^ of -^ y^ 

1'" thirdisyiyof^of^ j^ 

l''"fourthi8^of^of^of^^ ••••^^^ 

The marks ', ", '", "", placed over numbers, denote the de- 
nommation, and are called indices. In Multiplication of Duo- 
decimals, the denomination of the product is denoted by the 
sum of the indices. That is, if inches be multiplied by incliesy 
the product will be seconds; thus, 2^x2 '=4". If inches 
be multiplied by seconds, the product will be thirds ; thus, 
2'x2"=4"',etc. 

TABLB II. 

12"" fourths make 1'" third. 

12'" thirds 1" second. 

12" seconds ,1' inch, or prime, 

12' inches, or primes ...... 1 foot. 



MULTIPLIOATION OF DUODECIMALS. 

Art* 267* — 1. How many square feet in a board, 11 feet 2 
inches long, and 1 foot 4 inches wide ? 

Operation. Having written numbers of the same 

upmi . denominaticHi under each other, as in 

- ., Multiplication of Compound Numbers, 

^ we commence with the feet in the mul- 

11 2^ ^^ tiplier, and say, once ^^ is A, and 11 

^ 8 Q feet multiplied by 1 is 11. Proceeding 

14 10' 8" Am. to the next figure in the multiplier, 

which 10 4 inches, or •^, we say, 4 times 
2 are 8, but 4 is ^, and 2 is ^ ; therefore, ^X^^^f^ of 
a foot, or 8" aeoonds, which being less than 1 prime, we write 
it in the place of seocmds, and proceed to the next figure in the 
multiplicand, which is 11. Multiplying 11 feet by -^^ we have 
11 Xy^f =j4=3 feet 8' inches. Having written 8 m the place 
of inches, and 3 in the place of feet, we add the several par- 
tial products, and obtain 14 feet 10' 8", the answer. By ex- 
amining the foregomg operation, it will be seen, that the first 
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pi^ttct, being the product of inches by feet, b mehes. The 
second product is the product of feet, and consequently is feet. 
The third product is the product of inches by inches ; the sum 
of the indices being two, it is 12ths of an inch. The fourth 
and last is the product of feet by inches, and is 12ths of a foot. 
Therefore, to multiply feet, inches, etc., by numbers of corre- 
sponding denominations^ we have the following 

KULE. 

I. Write the several denominations of the multiplier under 
the corresponding denominations of the multiplicand, 

II. Multiply first the lowest deTwrninaHon in the mtdtipUcand 
by the highest in the multiplier, observing to carry 1 for every 
12 from a lower to a higher denomination. 

It is to be remembered \hat the denomination of the product 
of two numbers is denoted by the sum cf the indices. 

EXAMPLES. 

Art* 288i — 2. How many square feet in a marble slab, 5 
feet 7 inches in length, and 4 feet 8 inches in breadth ? 

Operation. 

5 r 

4 8^ 

22 4' 
3 8' 8^' 

fj. 26 0' 8" Ans, 

Duodecimals may also be written as decimal fractions, ob« 
serving to carry for 12 mstead of 10. Thus, 

ft 

4 8^ =4.8 

388 
224 



26.08=26 ft. 0' 8" 

3. How inany square feet in a room 15 feet 8 inches ia 
length, and 14 feet 9 inches in breadth ? Ans, 231 ft. 1 in. 

4. What is the product of 15 ft. 2' 6" X 20 ft. 3' 7" ? 

5. How many solid feet in a block 4 ft. 8' long, 3 ft. 6' wide, 
and 2 ft. 9' thick ? Ans. 44 ft. 11'. 

23* 
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0B8..1.-11ie 0olid eontents may be found bj multiplyiDg the leogili hj 
the brauith, and that product by the thicknesa. 

6. How much wood in a load 9 ft. 8' long, 8 ft. 1' wide, 
and 3 ft. high? Ana, 1 cord, 120 ft. 11'. 

*!. How many square feet in a stock of 20 boards, 13 ft. 11' 
long, and 1 ft. 7' wide ? Ans, 440 ft. 8^ 4'^. 

8. How many feet of flooring in a room 30 feet 6 inches 
long, and 19 feet 5 inches in width ? Ans. 592 ft. 2' 6'^ 

9. How much wood in a cubic pile, 12 feet 3 inches on each 
nde, and what will it be worth at $4.25 per cord ? 

Ans. to the last, $61,035. 

10. How many square yards in the walls of a room, 14 feet 
8 inches long, 11 ft. 6 inches wide, and 7 ft. 11 inches high? 

Ans, 46 yds. ft. 0' 4" 10"' 8"". 

11. How many cord-feet in a pile of wood 38 feet long, 7 
feet 2' wide, and 4 feet 7' in height ? 

Ans. 78 cord-feet, 0' 1" 9'". 

12. How many cord-feet in a load of wood 8 feet long, 3 
feet 6 inches high, and 4 feet 5 inches wide ? 

Ans. 7 cord-feet, 11 solid feet 8 in. 

13. How much wood in a load 9 feet long, 3 feet 4 inches 
wide, and 2 feet 6 inches high ? 

Ans. 4 cord-feet, 11 solid feet. 

Ofia 2^Many mechanics and surveyors take dimensionB in feet and de- 
cimal parts. This method is preferable, inasmuch as by it the calcula- 
tions of the artificer are rendered more simple and easy. For such, it is 
convenient to have a rule, or scale, four feet long, divided into feet^ and 
each foot into ten equal parts. One foot^ on one end of the rule, should 
be divided into one hundred equal parts. The former division will be 
lOths, and the latter lOOths of a foot Dimensions taken by this rule are 
calculated the same as other decimal fractions. 

14. How many square feet in a board 20.5 in length, and 
1.8 in width? Ans. 36^. 

15. How much wood in a pile 40.5 in length, 5.4 in width, 
and 6.2 in height ; and what will it be worth at $3.75 a cord ? 

Ans. to the last, $39.724 -f. 

16. What will be the cost of a marble slab, 13.9 feet in 
length, and 2.1 feet in width, at $1.18 per square foot ? 

Ans. $34,444. 



MISCELLANEOUS RULES. 



MENSURATIOM*. 



MEirSURATIOX OF SURFACES* 



DEFINITIONS. 

1. A point is a small dot ; or, mathematicallj coinsidered, is that wfaidi 
has no parts, being of itself indivisible. 

2. A line has length, but no breadth. 

S. A superficies, or surface, called also area, has length and breadthi 
but no thickness. 

4. A solid has length, breadth, and thicTmess. 

5. A right line is the shortest 

that can be drawn between two * -^ 

points : as AB. 

6. The inclination of two lines 
meeting one another, or the opening 
between them, is called an angle : 
as ABC ; B the angular point 

7. If a right line fall upon another 
nsh. line, bo as to incline to neither 
side, but make the angles on each 
side equal, then those angles are 
called right angles, and the line is 
said to be perpendicular to the other 
line : as ABC, right angle. 

8. An obtuse angle ia greater than 
a right angle : as LBQ. 

9. An acute angle is less than a 
light angle : as ABU 




B 
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IOl a dids !■ a raand fignrs 
Iwnniifwl br a n^gle line, in eyery 
part eqoaUj cBsUmt from Bome 
poin^ mich is called the centra. 

11. Hie dreamfiBrenoe or peii- 
pherf of a drde^is the bounding 

12. Hie radios of a circle (AO) 
is a line drawn from the centre to 
the ciicumferenoe. Therefote, all 
ladii of the same circle are equal 

15. Ilie diameter of a cirde (AO) 
is a right line drawn from one side 
of the circumference to the other, 
pawmy throo^ the centre ; and it 
oindes the arde into two equal 
partB called semidrdes. 

14. Tlie drcumference of eyery drde is supposed to be divided into 
860 equal parts, called degrees ; and each degree into 60 equal parta^ 
called minutes ; and each minute into 60 equal parts, called seconds ; 
and these into thirds, etc. Hence a semicircle contains 180 degrees, and 
a qoadrant 90 degrees. 

16. An arc of a drde (BCD) is any part of the drcomferenoe. 

16. A chord (BD) is a right line drawn from (me end of an arc to an- 
other, and is the measure of the ara The chord of an arc of 60 degrees 
is equal in length to the radius of the drde of whidi the arc isa part 

17. llie Begma:it of a drde is a part of a drde cutoff by a chord. 

18. A sector of a drde (LOG) is a space contained between two radii 
and an arc less than a senudrde; 

19. Parallel lines (LO and BE) are sodi as are equally distant ft<(Mn 
eadi other. 



90. A triangle is a figure bounded 
by three lines. 

21. An eqmhiteral triangle (ABO) 
has its three sides equal in length 
to eadi o&er. (CE is the peipen- 
dicular height) 

22. An isosceles tnangle has two 
of its sides equal. 



28. A scalene triangle has three unequal sides. 
24. A right«ngled triangle has one right angle. 
26. An obtuse-angled triangle has one obtuse angles 
86. An acute-aogled triangle has all its angles acute. 
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27. AcQie and obtuse angled triangles, are called obliqiieHuigled tri- 
angles, or simply oblique tmngles ; in which the lower side is called the 
basie, and the otner two, legs. 

28. In a right-angled triangle the longest side is called the hypote- 
nuse, and the other two, legs, or base and perpendicular. 

Ob8.— The three angles pf eyery trimigle being added together, will amoant to 180 
degrees; ocHisequently, the two acute angles of a rig^t-an^ed triangle «"wn"n^ to 80 
degrees, the right angle being also 90. 

29. The perpendicular height of a triangle is a line drawn from out 
cod of the angles perpendicular to its oppomte side. 



80. A square (ABCD) is a tgure 
bounded hj four equal sides, and 
containing four right angles. 



B 



31^ A parallelogram (EFGH) is 
a figure bounded by four sides, the 
opposite ones being equal, and the 
angles right 



82. A rhombus (JEXM) is a fig- 
ure bounded by four equal sides, 
but has its angles oblique. 

JN perpendicular height of a 
ihombus. 



88. A rhomboid (EFGH) is a 
figure bounded by four sides, the 
opposite ones being equal, but the 
angles oblique. 




ST4 



MBNflUmATIOir OF 8VKFA0BS. 



S4^ Hie pflfpendiealar height of a rhombus, or ifaomboidefl^ k alioB 
drawn from one of the angles to its opposite side. 



85. A trapezoid (ABCD) is a 
figure bouoded by four sides, two 
«f which are parallel, though of un- 
equal lengths. 




\ 



86. A trapeze, or trapeaum, is a figure bounded by four unequal sktea 

87. A diagonal is a line drawn between two opposite angles. 

88. Fiffures which consist of more than four sides are called polvgous; 
if the siftes are equal to each other, they are called regular polygoDs, 
and are sometimes named from the number of their sides, as pentagon, 
or hexagon, a figure of ^ve or six sides, etc If the sides are unequal 
they are called irregular polygons. 



An iiregular plane figuM. 




Irregular plane figure divided into 
triangle 




Heptagon. 




(The dotted lines represent a division into Iziaogles.) 

^ 89. The area of a figure is the space contained between the boundipg 
lines of its surface, without regard to thicknesft The area is reckonel 
sp many square inches, square feet^ square yards, or square rods^ etc: 



M BNBUSATIOir Of filTEyAOM. Sf 5 

Art* 2l9i — ^To find the area of a sqttarey or parallelogram. 

RULE. ^ 

Multiply the length by the breadth, or perpendicular height, 
and the product will be the area. 

L How many square rods in a field 28 rods on each side ? 

28 X 28=784 rods, Ans. 

2. What is the area of a square field, one side of which is 
25.35 chains ? Ans. 642.622 chains. 

3. What is the area of a field 30.5 chains in length, and 
24.5 in width ? Ans. 747.25 chains. 

4. How many square feet in a board 18.8 feet long, and 2.7 
feet wide 1 Ans. 50.76. 

5. How many acres in a rectangular piece of ground, 64 
rods long and 24 rods wide ? Ans, 9f . 



Art* 870« — ^To find the area of a triangle. 

RULE. 

Multiply tJie perpendicular by the base, and one-half fhe 
product vnll be the area ; or, multiply the base by half the per' 
pendicular height, and the product vfill be the area. 

1. What is the area of a triangle whose base is 20 feet, and 
whose height is 18 feet? « 

18X20=360^2=180 feet, Ans. 

2. What is the area of a triangle whose base is 55 rods, 
and its height 24.6 rods ? Ans. 676.5. 

3. How many feet of boards will it take to cover the gable 
end of a bam, 38 feet wide, the height from the beam to the 
top beii^ 12.5 feet? Ans. 237.5. 

When the three sides of a triangle are known, the area may 
be found by the following 

RULE. 

Add together the three sides, and from half their sum 4u5- 
tract each side separately ; multiply the half sum and the re- 
wainders together continually, and the square root of the product 
wll be the area. 

4. What is the area of a triangle whose three sides are 14^ 
12, and 8 rods ? 



ST6 MsmnmATioir op suepaobs. 

l4+12+S=Bi'7'2= 17, the half sum : then, 

lY 11 11 
U 12 8 

Rem. 3 X 6 X 9x17=2295: then y2295=4Y.9+ rds. 

5. The three sides of a triangle are 6, 8, and 10 chainat 
What is the area? .iiu. 24 chains. 



Art* 271* — ^To find the area of a trapezoid. 

RULE. 

Multiply half the sum of the two parallel sides hy the per^ 
pemHeular distance between them : the product will he the area, 

1. What is the area of a piece of land that is 80 chains 
longy 20 chains wide at one end, and 18 chains at the other? 

go^^B =19, the half snm of the two sides : 

then 19 X 30=570 chains, Ans. 

2. What is the content of a hoard, 10 feet long, 10 inches 
wide at one end, and 2 feet ten inches at the other ? 

Ans, 18^ feet. 

3. What is the area of a hall, 40 feet long, and at one end 
30 feet, and at the other 24 feet wide ? Ans. 1080 feet. 

4. How many acres in a farm 300 rods long, 80 rods wide 
at one end, and 60 at the other? Ans, 131 acres, 40 rods. 



Art* 272* — ^To measure any irregular plane figure. 

RULE. 

The whole may be divided into triangles, and measured 
teparatdy. The sum of the area of the triangles wUl be the 
area (^ the whole. 

OF THE CIRCLB. 

The circumference of a circle is found hy calcidation to he 
about 3^ limes the diameter ; or more accurately, by decimals* 
as 1 is to 3.1416, or as 113 is to 355, so is the diameter to the 
drcumference. Hence, if the diameter is given, to find the 
circumference, it may be found by multiplying the diameter 
by 3^, or by 3.1416 ; or as 113 is to 355, so is the diameter to 
the circumference. 
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1. Wliat b the circumference of a circle whose diameter fa 
42 feet ? 

42x3|=132ft.; or 42x3.1416 = 131.9472 feet ; 
or 11^ : 365 : : 42 : 131.946+ feet. 

By reversing the foregoing, the diameter may be fomid, the 
drcnmference being given. 

2. If the circmnference of a circle be 132 feet, what is the 
diameter? 132 -j-3|=42 feet, iliw. 

3. Suppose the diameter of a circular pond to be 121 rods, 
what is the circumference? Ans, 380.28+ rods. 

4. If the circumference of a circular field be 198 rods, what 
is the diameter ? . Ans. 63 rods. 

5. What is the diameter of a tree, whose circumference fa 
9f feet ? Ans. 3 feet. 

6. If the circumference of the earth is 25000.8528 miles» 
what fa the diameter? Ans. 7958 miles. 

7. The diameter of the earth being 7958 miles, what is the 
circumference? Ans. 25000.8528. 

Art* 273» — ^To find the area of a circle. 

RULE. 

Multiply half the diameter by half the circumference ; the 
product will he the area. 

1. What fa the area of a circular grove, whose diameter fa 
147 rods, and circumference 462 ro ds? 

Ans. 462-r-2 X 147 -7-2 =16978 J rods. 

2. What fa the area of a circle whose diameter fa 28, and 
the circumference 88 rods ? • Ana. 616 rods. 

3. How many square rods in a circle whose circumference 
fa 63, and the diameter 20 rods ? Ans. 315. 

Art. 274.— The diameter given, to find the area. 

•RULE. 

Multiply the square of the diameter by .7854, and the pr<h 
auct will be the area. 

1. What fa the area of a circle whose diameter fa 28 rods ? 

28 X 28 X. 7864=616.7536 rods, Ans. 

2. What fa the area of a circle whose diameter fa 69 rods ? 

Ans. 2733.9774 rods. 
24 



ST8 mifsnsATioN of subfacis. 

Art« 27S«— The circnmfereiice giren, to find the area. 

RULE. 

MulHply the square cf the eireumferenee by .07958, and the 
product wUl he the area, 

1. What is the area of a circle whose circumference is 46 
lodB? 46 X 46 X. 07958=168.39128 rods. Am. 

2. What is the area of a circle whose circumference is 44 
rods? Am. 154.06688 rods. 



Art. «6.-To find the area of an oral, or effipsis. 

RULE. 

Multiply the longest and shortest diameters together, and the 
product by .7854. The last product wiU he the area, 

1. What is the area of an oval, whose longest diameter is 7 ft., 
and the shortest 5 ft. ? 7 X 5 X .7854=27489 ft. Ans, 

2. What is the area of an oyal, whose longest diameter is 
15, and the shortest 18 feet? Ans. 153.153 ft. 



Art* t77« — ^To find the area of a globe, or sphere. 

RULE 

Multiply the dreumference by the diameter. The product 
wUl he the area. 

1. What IS the area of a globe, whose circumference is 44 
feet, and the diameter 14 ? 44 x 14=616 ft. Ans. 

2. How many square inohes in the surface o£ a ball, 1 indi 
in diameter ? Ans, 3.1416. 

8. How many square miles in the surface of the earth, 
allowing its circumference to be 25000 and its diameter 8000 
miles ? Ans. 200000000. 



Art* 278«— GKv^n the chord of an arc, and its height^ to find 
the diameter of a circle, of which the arc is a part. 



RULE. 



Divide the square of half the chord by the height, and the 
quotient^ added to the. height, will be the diameter required. 
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1. Qmn the chord, BD, 287, 
and the height, C£, 78 feet, to 
find the diameter,' AC. 

Operation, 




287-i-2=143.5, and 143.5*= 
20592.26, and 20592.25-?- 78 =264, 
and 264-1-78=342, the required 
diameter. 

2. Given the chord 178, and the height 257 yards, to find 
the diameter. Ans, 287.821 3rards. 

3. Given the chord 843, height 648 Hnks. 

Ans. 922.17 links. 

4. Givmi the chord 40, height 12 yards, to find the diame- 
ter. Ans. 45|- yards. 

5. Given the chord 560, height 45 links, to find the diame- 
ter. Am. I787f links. 

Art* 279* — Given the radius and number of degrees in an 
arc of a circle, to find the length of the arc. 

RULE 

Multiply the radius hy the number of degrees in the are, and 
5y .0174533. 

Or find the circumference, multiply it hy the degrees, and di' 
9ide, by 360"". 

1. Required the length of an 
arc, AC, of 57°, in a circle of which 
die radius, AB, is 38 feet. 

Diameter. 

Operation, 
.0174533 X 57 X 38=37.8038478 feet, Ans, 

2. What is the length of an arc of 19° 37', the radius beiDg 
98 yards ? Ans. 0174533 x 19°.617 X 98=33.553 yards. 

3. What is the length of an arc of 83° 24', radius 32 poles? 

Ans, 1 furlong, 6 poles, 3 yards, 6.72 inches. 

4. What is the length of an arc of 150°, radius 19 ells ? 

Ans, 49 ells, 27 inches. 
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5. What is the length of an arc of lY^ 50', radius 178 mUeB? 
Ans. 55 miles, 3 furlongs, 8 poles, 4^ yards. 



Art* 280. — ^To find the area of a sector of a circle. 

RULE. 

I. J^the length of the arc he knoumy multiply half the fxrc bg 
the radiuSf or die arc hy haif the radius, 

IL If ihe angle of the sector he given, find the length of the 
arc, and proceed as hefore, 

1. What is the area of a sector, of which the arc is 79, and 
the radius of the circle 47 yards ? 

Ans. ^=89.5 and 39.5X47=1856.5 square yards. 

2. What is the area of a sector, of which the arc is 17 feet 
5 inches, and the radius 22 feet ? 

Ans. 191.583 square feet=21 yards, 2.583 feet. 

3. What is the area of a sector, of which the angle is 127^ 
16', the radius 133 feet? 

Ans. 1 rood, 32 poles, 4.845 yards. 

Obs. — ^The area of the Girde is 656T1.68245 ; and this midtiplied \jf 
127j^, and divided hy 860—19646.60+. 

4. What is the area of a sector, of which the angle is 27 
degrees, the radius 97 miles? Ans. 2216.95 miles. 

5. What is the area of a sector, of which the angle is 137^ 
20', .the radius 456 links ? 

Ans. 2 acres, 1 rood, 38 poles, 21.9 yards. 

6. What is the area of a sector, of which the arc is 156 
feet, the radius 478 feet ? 

Ans. 3 roods, 16 poles, 28 yards, 6 feet. 



Art* 281 • — ^To find the area of a ring contained by two c(Hi« 
centric circles. 

Qm. — Coneentrie means having the same centra 

RULE. 

Multiply the sum of the diameters hy their difference^ and 
^lat product hy .7854. 



MSKBCmATIOIf OP ftimPACWS. Ml 

1. Reqmred the area of the ring 

ABC— DEF, of which the diameters ^- "^ ^^ 

are 10 and 6, or OC, 6, and OF, 9 / ^ ^^ ^nA. 

feet. / / M) \ 

Ans, 10+6=16, and 10—6=4, f y/ \ \ 

then 16 X 4 X. 7854=60.2656 feet. ^t i ^ i j 

2. What is the area of a ring, of \ \ / / 
whieh the diameters are 72 and 48 ft.? \ ^^^^ ^^* / 

Ans. 2261.952 square ft.=:8 rods, >^^ J^^^^^^B 

^J yards. "'* 

8. Required the area of a rmg, of which the diameters are 
314 and 256 yards. 

Ans, 5 acres, 1 rood, 18 poles, 10 yards, 7.42 feet. 

4. What Is the area of a ring, of which the diameters are 
246 and 228 inches ? Am. 46 feet, 77 inches. 



Art* 382* — ^To find the area of a space bounded on <»ie side 

by a curve line. 

RULE. 

IfBt perpendiculars he erected upon the base, so numerous that 

the part of the curve between any two nearest to one anoiher shall 

differ but Utile from a straight line. Then add the perpendic' 

iilars at the extremities of the base, if there are any, and to hcdf 

the sum add the remaining perpendiculars. Multiply the sum 

by the base, and divide the product by the number of parts into 

which the base is divided by the perpendiculars : the quotient 

iffill be the area, nearly. 

1. Suppose the perpendiculars at 
the extremities of the base to be 10 
and 16, and the others to be 11, 
14, 16, and the base to be 20 feet. 

Operation, 
i5±i^=13, and 13+11 + 14+16=64; and 64x20-j-4=270 

square feet, the area. 

2. A. curve-lined space meets the base at one of its extremi- 
ties, and the perpendicular at the other extremity is 96 ; the 
other perpendiculars are 83, 70, 64, 51, 88, 26, and the base 
825 links. What is the area? Ans, l7596f square links. 

8. Perpendicidars were raised from the base to a curve ; those 
at the ends were 364 and 578, the others were 396, 418, 453» 
512, 564 links, and the base 1260 links. What is the area? 
Ans, 5 acres, 3 roods, 22 poles, 4 yards, 3.2 feet. 
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4. A cmre meets the base at one extremity ; the base is 2364 ; 
the perpendicular, at the other extremity, 758» and the othen 
are 642, 687, 524, 432, 417, and 335 links. What is the area? 
Ans. 11198604 links=ll acres, 31 poles, 23.5 yards. 



JKENSURATIOlir OF SOIJDS. 

Art* 28S« — ^The Mensuration of Solids includes the men* 
Buration of all bodies which have lengthy breadth, and thick- 
ness. 

DEFINITIONS. 

1. Solidi are figores, haripg length, breadth, and thickneaa 

2. A prism is a solid, whose ends are any plane* figures, which ait 
equal and similar, and its sides are paraUelograms. 

Obs.— A prism is called a triangolar prism, when its ends are trianglee; a sqiiaie 
prism, when its ends are squsies ; a pentagonal prism, when its ends are pentagoot ; 
■ndaoon. 

8. A cube is a square prism, having six sides, which are all squares. 

4. A parallelepiped ia a solid, having six rectangular sides, ev^ry op- 
posite pair of which are equal, and poralleL 

6. A cylinder is a round prism, having circles for its ends. 

6. A pyiamid is a solid, having any plane figure for a base, and its 
odes are triangles, whose vertices meet m a point at the top, called the 
vertex of the pyramid. 

I. A cone is a round pyramid, having a circular base. 

8. A sphere is a solid, bounded by one continued convex surfiioe^ 
every point oi which is equally distant from a point within, called the 
centre.^ The sphere may be conceived to be formed by the revohiUon of 
a semicircle about itd diameter, which remains fixed. 

A hemisphere is half a sphere. 

9. The segment of a pyramid, sphere, or any other solid, ii a part cot 
off the top by a plane, parallel to tiie base of pat figure. 

10. A frustum is the part that remains at the bottom after the seg- 
ment is cut off 

II. The sector of a sphere is composed of a segment less than a hem- 
isphere, and of a cone, having the same base with the segment^ and its 
vertex in the centre of the S]£ere. 

12. The axis of a solid is a line drawn from the middle of one end to 
the middle of the opposite end ; as between the opposite ends of a prism. 
The axis of a sphere is the same as a diameter, or a line passing through 
the centre, ana terminating^ at the surfeu^ on both sides. 

18. The height, or altitude of a solid, is a line drawn from its rertei; 
or top, perpe&Sicolar to its baae. 



MSNSVKATION OF 80LIIMI. 



Art* 284* — ^To find the solidity of a cube. 

RULE. 

Multiply the length, hreadLh, and thickness together, and the 
prodtict will he the area, 

1. If the len^h of one side of u cubical block be 14 inches, 
what is its solidity ? 14 x 14 x 14=2744 inches, Ans. 

2. How many cubical feet in a mound, each side of which 
is 25.5 feet? Ans, 16581.375 feet. 

Art* 285* — ^To find the solidity of a prism, or cylinder. 

RULE. 

Find the area of the end, and multiply it hy the length. The 
product will he the area. 

What is the solidity of a prism, the area of whose end is 
2.6 feet, and whose length is 16 feet ? 

' 2.6 X 16=41.6 feet, Ans. 

Art* 286* — ^To find the side of the largest stick of timber 
that can be hewn from a round log 

The circle, PEON, represents a 
the end of a round stick of timber ; 
ABCD, a circumscribed square, 
and PEOK, an inscribed square. 
It will be perceived that the square 
ABCD is double the square 
PEON. But the square ABCD 
is equal to the square of PO, the 
diameter of the circle; but PO 
is equal to Pa+aO=Pa+aE. 

Now Pa+aE»=:PF, the side of 
the largest inscribed square. Hence the 

, RULE. 

Extract the square root of douhle the square of half the di. 
ameter at the smallest end of the stick, for the side of the stick 
when squared, 

1. What will be the side of the largest stick of sqjuare tim- 
ber which can be hewn from a roimd log, 18 inches m diame- 
ter at the smallest end ? 

VO X 9 X 2=12.727+ inches, .ilia*. 




984 GAUoura. 

2. The diameter of a 1(^ at the smallest end is 24 inches. 
What will be the side of the largest stick of timber that can be 
hewn from it? Ans, 16.97+ inches 

Art* 187. — ^To find the solidity of a pyramid, or cone. 

RULE. 

Multiply the area of the hose hy one third of ike he^JUy and 
the product wiU he the area, 

1. What is the contents of a cone, whose height is 21 feet» 
and the diameter of the base 9.5 feet ? 

9.5 X 9.6 X .7864 X 21 ^3=496.176 feet, Aru, 

2. How many solid feet in a cone, whose height is 48 feet, 
and whose diameter at the base is 13 feet? 

Ans. 2123.7216 feet. 

Art* 288* — ^To find the sofid contents of a globe, or sphere. 

RULE. 

Multiply the cube of the diameter hy .5236, or multiply (he 
square of the diameter hy one sixth of the circumference, ' 

1. What is the solidity of a ball, 9 inches in diameter? 

9 X9X9X. 6236=381.7044, ^ii#. 

2. What b the solidity of a globe, whose diameter is 13 
inches? ^m. 1160.3492 inches. 

Art* 289* — ^To find the solid contents of the segment of a 
sphere, the height and base of the segment being given. 

RULE. 

To three times the square of the radius of the base of the seg 
mentf add the square (fthe height, and multiply this sum hy the 
height of the segment, and this product hy .5236. 

How many cubic feet are there in a coal-pit, the diameter of 
whose base is 103 feet, and whose 4ieight is 9 feet ? 

Ans. 37877.0931. 



aAuaivta. 

Art* 290* — Gauoino is the art of measming all kinds of 
vessels, such as pipes, hogsheads, barrels, etc. 



MBASURINO QEAnr^ ETC. fiM 

RULE. 

Add ihe square of the head diameter to the equare of the 
hing diameter ; muUxply the sum hythe length, and the product 
by .00 14 /or ale gallons, or by .0011 for udne gallons. 

1. What is the contents of a cask, whose diameters are 18 
and 26 inches, and its length 38 inches ? 

26 X 2^+18 X 18 X 38=38000 ; then 3 8000 X. 0017=64.6 
wine measure. 38000 X .0014=53.2 gallons, beer measure. 

2. ,How many wine gallons will fill a cask 50 inches in length, 
bung diameter 38, head diameter 30 inches ? 

Ans. 199.24 gallons. 



MEASURINO GRAIN, ETC- 
Art* 291* — ^Whsk the grain is heaped in the form of a cone, 

ROLE. 

Measure the perpendicular height of the heap, and also the 
slanting height, from the top to the floor, in inches; then mulHm 
ply the difference of the squares of those two heights hy the per- 
pendicular height, and this product by .0005. The last product 
will be ihe contents in bushels, 

1. How many bushels in a parcel of wheat heaped in the 
form of a cone ; the perpendicular height being 40 inches, and 
the slanting height 90 inches ? 

The square of 90=8100 
The square of 40=1600 

6600 difference of squares. 
40 perpendicular height. 



260000 
.0006 



130.0000 bushels, Ans. 

2. What number of bushels in a conical heap of rye» the 
perpendicular height being 35 inches and the slanting height 
65 mches? Ans, 62.6 bushels. 

Art* 292* — ^When grain is heaped against the side of the 
bam. 



SM TONITAOS or VESSELS. 

RULE. 

Muli^y the difference of the squares of the heights hy one 
half of die perpendicular heiglUj and this product by .0005. The 
result will be the contents in bushels. 

1. How many bushels of oats are in a heap, the perpendic- 
ular height being 30 inches, and the slanting height 60 inches? 

Ans, 20.25 hushels. 

2. How many bushels of beans are in a heap, the perpendic- 
ular height being 25 inches, and the slanting height 50 inches ? 

Arts 293i — ^When grain is heaped in the comer of the bam. 

RULE. 

Multiply the difference of the squares of the heights by one 
fourth of the perpendicular height, and ifus product by .0005. 
2%e result will be the contents in bushels. 

1. Required the number of bushels of grain heaped in the 
comer of the bam ; the perpendicular height being 40 inches, 
and the slanting height fo inches? Ans. 16.6. 

2. How many bushels of barley in the comer of a box, the 
perpendicular height being 24 inches, and the slanting height 
36 mches? Ans, 2.16 bushels. 



TONNAGE OF VESSELS. 

CARPENTERS' RULE. 

Art* 294* — For single-decked vessels, multiply the length 
and breadth at the main beam, and depth in the hold, together, 
and divide the product by 95, and the quotient is^the tons. But 
for a double-decked vessel, take half of the breadth of the main 
beam for the depth of the hold, and proceed as before. 

1. What is the tonnage of a single-decked vessel, whose 
length is 67 feet, breadth 24 feet, and depth 12 feet? 

Ans. 203^ tons. 

2. What is the tonnage of a double-decked vessel, whose 
length is 80 feet, and breadth 30 feet ? Ans. 378jf tons. 

GOVERNMENT RULE. 

"If the vessel be double decked, take the length thereof from 
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Hiefore fart of the main stem to (he after fart of the stem-post^ 
ahove the upper deck ; the breadth tnererf at the broadest part 
above the main toalesy half of which breadth shall be accowUed 
the depth of such vessel, and then deduct from the length three 
ffths of the breadth ; multiply the remainder by the breadth, 
and the product by the depth, and divide this last product by 
95, the quotient whereof shall be deemed the true contents, or 
tonnage of such ship or vessel ; and if such ship or vessel be 
single decked, take the length and J>readth, as above directed, 
deduct from the length three fifths of the breadth, and take the 
depth from the under side of the deck plank to the ceiling in the 
hold, and then multiply and divide as aforesaid, and the quo- 
tieat shall be deemed the tonnage," 

1. What is the government tonnage of a single-decked ves- 
sel, whose length is 90 feet, breadth 40 feet, and depth in the 
hold 12 feet ? Ans. 333^^ tons. 



MEOHANIOAIi POWERS. 

Art* 295* — ^That body which communicates motion to an- 
other, is called a power : the body which receives the motion is 
called the weight 

The mechanical powers are six : the Lever, the Wheel and 
Axle, the Pulley, the Screw, the Inclined Plane, and the 
Wedge. 



OF THE liEVER. 





Art* 296* — ^The lever is a bar, 
moveable about a fixed point, 
called its fulcrum, or prop. It 
is, in theory, considered an in- 
flexible line, without weight. 
There are several kinds of lever used in mechanics. The more 
common kind is that which is here shown. 

It is a principle in mechanics, that the power is to the 
weight as the velocity of the weight is to the velocity of the. 
power. 



28S OP TBI WBIIL ANB AU.I. 

Art* XffTi— To fhid what w«ght may bs balanced hj * 
given power. 

RULE 

At Ois dittawx betaeen the body to he raised, or balanced, and 
tke/ulerum, or prtg>, it to the distance belweea the prop artd the 
pomt vihft the pouter it a^ied, to is the power to the vmghi 
whieh it wiUbedanct. 

1. If a man, weighing 160 lbs., rest on a lever 10 feet long, 
That wdght will he b^ance on the other end, Bapposing th« 
prop to be 1 foot from tiie vdght t 

1 : 9 : : 160 : 1440 Iba. An*. 

2. If a weight of 1440 lbs. were to be raised by a lev« 10 
' feet Icmg, the prop being 1 foot from the weight, what power 

must be applied to the other end, to balance the w^ht ? 

Am. 160 lbs. 

3. At what distance from the prop must a power of 160 lbs. 
be applied, to balance 1440 lbs., 1 foot from the prop ? 

Aas. feet. 

4. At what distance from a weight of 1440 lbs. must a prop 
be placed, so that a power of lOOlbs., applied 9 feet from the 
prop, may baluice it ? Ant. 1 foot. 



OF THE WHGEIi AND AXtSO. 



Art. 298.— The wheel and axle 
are here represented with the 
weight attached to the circumfer* 
ence of the axle, and the power 
apphed to the circumference of 
the wheel. The priuciple of the 
lever is employed in the wheel 
and axle. 

BDLE. 

At the diameter of the axle it 

to the diameter of the wheel, to is 

the power applied to the wheel, to 

the we^ht suspended on the axle. 

1. If the diameter of tixe axle 
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wlied be 60 inonea, what ndght applied to the wheel will 
balance 10 Iba, on the axle ? 60 : 6 : : 10 : 1 lb. Atu. 

2. If the diameter of the wheel be 60 inches, what must be 
the diameter of the axle, so that 1 lb. on the wheel mar bal- 
ance 10 lbs. on the axle ? Atu. 6 inches. 

3. If the diameter of the asle be 6 inches, what must be the 
diameter of the wheel, to that 10 lbs. on the axle may balamce 
1 lb. on the wheel ? Ant. 60 inches. 



THE FULLBY. 



Art. IWj— The pulley is a 
small wheel, moveable about its 
axis by means of a cord, which 
passes over it. 

When the axis of a pulley is 
fixed, the pulley only changes 
the direction of the power ; if 
moveable pulleys are used, an 
equihbriam is produced, when 
the power is to the weight as 
one to the number of ropes ap- 
plied to them. If each movea- 
ble pulley baa its own rope, each 
pulley will be double the power. 

Art. 300.— The number of 
moveable pulleys and the power 

S' 'en, to find what weight may 
raised. 

RULE. 
As 1 is to twice the number of moveable pullei/f, k is tht 
power to the weight. 

Obs. — lUvene tlie nil*, to find the power. 

1. What weight would balance a power of 45 lbs., applied 
to a cord that runs over 3 moveable pulleys ? 

2. If a cord, which runs over 2 moveable pulleys, be at- 
lached to an axle 3 inches in diameter, the wheel of the axle 
being 28 inches in diamet^. and a power of 10 lbs. be exerted 

25 
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T8E SCREW. 



at the circumference of the wheel, what weight would be 
raised under the pulleys ? 

Thus. 3 : 28 : : 10X3 x2 : 560 lbs. Jns. 




OF THES SGRKW. 

Art* 801 1 — ^The screw is a spi- 
ral thread, or groove, cut round 
a cylinder, and everywhere ma- 
king the same angle with the 
length of the cylinder. 

The power is to the weight 
which is to be raised, as the dis- 
tance between two contiguous 
threads of the screw is to the cir- 
cumference of a circle, described 
by the power applied at the end 
of the lever. 

RULE. 

Multiply twice the length of the lever by 3.1416, which will 
give the circumference of the circle ; then say, as the drcumfer^ 
enoe is to the distance between the threads of the screw, so is the 
weight to be raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder ; the lever, by 
which it is turned, is 30 inches long, and the weight to be 
raised is 1 ton =2240 lbs. What power must be applied to 
turn the screw ? 

30X2=60, and 60x3.1416=18^496 inches, the circum- 
ference. Then 188.496 : 1 : : 2240 : 11.88 lbs. Ans, 

2. If the lever be 30 inches, the circumference of the circle 
described by the power 188.496, the threads of the screw 1 
inch asunder, and the power 11.88 lbs., what weight will be 
raised ? Ans, 2240 lbs. 

3. If the weight be 2240lbs., the power 11.88 lbs., and the 
lever 30 inches in length, what is the distance between the 
threads of the screw ? Ans. 1 inch. 

4. If the power be 11.88 lbs., the weight 2240 lbs., andtho 
thraads 1 inch asunder, what is the length of the lever ? 

Ans. 30 inches, nearly. 
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Art* 802* — ^An inolined plane 
18 a plane which makes an acute 
angle with the horizon. 

To find the power that will 
draw a weight up an inclined 
plane. 

RULE. 

As the length of the plane is to the perpendicular height of 
the plane, so is the weight to the power, 

1. An inclined plane is 40 feet in length, and 8 feet in per- 
pendicular height. What power is sufficient to balance a 
weight of 2000 pounds ? Am. 400 lbs. 

2. A certain railroad, 200. rods in length, has a perpendicu- 
lar elevation of 20 feet. What ^ower is sufficient to sustain a 
train of cars weighing 100,000 pounds ? Ans. ^06^. 
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Art* 303* — The wedge is composed of two inclined planes, 
whose bases are joined. 

When the resisting forces, and the power which acts on the 
wedge, are in equilibrium, the weight will be to the power as 
the height of the wedge to a line drawn from the middle of 
the base to one side, and parallel to the direction in which the 
resisting force acts on that side. 

Art* SMj — ^To find the force of the wedge. 

RULE. 

As the breadth, or. thickness, of the head of the wedge, is to 
one of its slanting sides, so is the power which acts against its 
head, to the force prodttced at its side;. 

Suppose 100 lbs. to be applied to the head of a wedge, 2 
inches broad, and 20 inches long, what force would be effected 
on each' side ? Ans. 1000 lbs. 
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MATHEMATICAL PROBLEMS. 

Art* 8tS« — ^Prob. I. The sum and difiference of two msm- 
bers given, to find those numbers. 

RULE. 
Suhtraet the difference from the sum, and divide the re- 
mainder hy 2. The quotient will be the smaller number. Then, 
add the given difference to the smaller number, and this sum 
vfUl he the larger number. 

EXAMPLE. 

An assembly of 344 persons is convened in two rooms, one 
of which has 142 persons more in it than the other. How 
many are in each ? 

Operation. 

844 — 142=202 ; then 202-t-2=101 persons, in one room; 
then 101+142=243, in the other. 

Art* S06* — ^Pbob. II. The sum of two numbers, and the 
difference of their squares given, to find those numbers. 

RULE. 

Divide the difference of their squares hy the sum of the num-- 
hers, and the quotient wUl be their difference. We then have 
their sum and difference, to find each number, by Prob, /. 

EXAMPLE. 

A. and B. played at marbles, having at first 14 each; but 
after playing several games, B. having lost some of his, would 
not ^lay any longer, and it was found that the difference of 
the squares of what each then had, was 336. How many did 
B. lose ? _^ 

Thus 336-7-14+14=12 difference; 14=half sum, and 
12.^2=6=half difference. Then 14+6=20, A. retired with; 
and 14 — 6=8, B. retired with: then 14 — 8=6, B. lost. 

Art. 3©7» — ^Prob. III. The difference of two numbers, and 
the difference of their squares given, to find those numbers. 

RULE. 
Divide the difference of their squares by the difference of their 
numbers, and the quotient will he their sum ; then proceed by 
Prob. L 
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EXAMPLE. 

Said William to John, Father gave me $12 more than he 
gave Charles ; and the difference of the squares of our separ^ 
ate parcels is 288. How much did he give each ? Thus, 

288^12=24, the sum: then 24—12-^2=6 ; then 12+6= 
$18, William's share; and 12— 6 =$6, Charles had given him. 

Artt 308* — Prob. IY. The sum of two numbers and their 
quotient given, to find those numbers. 

RULE. 

Add 1 to the quotient, and by tMs sum divide the sum of the 
two numbers : this vnll give the less number. Subtract the lest 
number from the sum, and you will obtain the greater number. 

EXAMPLES. 

1. Divide 100 into two such parts, that if the greater be 
divided by the less, the quotient will be just 30. 

Operation, 

Thus 1 00 H- 30+1= 3^, the less part; then 100—8^= 
06f^, greater. 

2. The sum of A. and B.'s ages is 45, and if you divide A.'s 
by B.'s the quotient will be 4. What is the age of each ? • 

Ans, A.'s 36 years ; B.'s 9 years. 

Art. 309. — Prob. V. The difference of two numbers, and 
the quotient given, to find those nimibers. 

RULE. 

T%e difference of the two numbers divided by the quotient 
less 1, will be the less number. Add the less number to th$ 
difference, and you will have the greater number. 

A greyhound, in pursuit of a hare, ran three times as fast 
as the hare, and when he overtook the hare he had run 30 
rods more than she. How many rods did each run ? 

Operation, 

30-^3—1 = 16 rods, the hare ran; then 15+30=46 rods, 
the greyhound ran. 

Art.. 310. — Prob. VI. To find the true weight of any quan- 
tity when weighed in each scale of a balance, whose beam is 
unequally divided. 

26* 
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RULE. 

Take the equate root of the product of the different weighte 
for the true weight. 

A parcel of sugar wdghs in one scale 25 lbs. ; in the othet 
90 lbs. What was its true weight? 

V26X 30=27.856. 

Art. Silt — Prob. VII. The base and perpendicular given, 
to find the hypotenuse. 

RULE. 

The square root of the mm of the squares of the hose and 
pefy)endicular tvill be the hypotenuse. 

This rule is illustrated by the following figure. 

If the base of a right-angled triangle be 9 feet, and the per- 
pendicular 12, what is the hypotenuse ? 




corUents, 



contents. 



TSr 



9 



Artt 812. — Prob. VIII. Given the base and sum of the 

perpendicular and hypotenuse of a right-angled triangle, to 
find the perpendicular. 

RULE. 

JFrom the square of the sum subtract the square of the base, 
and divide the remainder by twice the sum, and the quotient will 
he the perpendicular. 
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A tree, 100 feet in height, is broken off — the top of the tree 
^ reaches the ground 30 feet from the bottom, while the part 
broken off rests on the stump. How high from the ground 
was it broken off? Arts, 45^ feet. 

Art. SIS.^PROB. IX. Given the base and the difference of 
the hypotenuse and perpendicular, of a right-angled triangle, 
to find the perpendicular. 

RULE. 

from ike sqiuxre of the hose suhtrojct ike sqtiare of ike given 
difference, and divide the remainder hy twice tke difference* 

EXAMPLE. 

If the base of a right-angled triangle be 30 feet, and the 
difference of the other two sides 6 feet, what is the length of 
the perpendicular ? Ans. 72 feet. 

Art* 31 4« — ^Prob. X. To find the diameter of the earth, 
from the known height of a distant mountain, whose summit is 
just visible in the horizon. 

RULE. 

JfVom tke square of tke distance, divided hy tke keigki, stth- 
tract tke keigkt. 

The highest point of the Andes is about 4 miles above the 
bed of the ocean. If a straight line from this touch the sur- 
face of the water at the distance of 178^ miles, what is the 
diameter of the earth ? Ans, 7940. 

Art* 315 • — PROB. XI. To find the greatest distance at which 
a g^ven object can be seen on the surface of the earth. 

RULE. 

To tke product of tke keigkt of tke oljett into tke diameter of 
tke eartk, add tke square of tke keigkt ; and extract the square 
root of tke sum, 

1. If the diameter of the earth be 7940 miles, and Mount 
Etna 2 miles high, how far can it be seen at sea? 

Ans, 126+ miles. 

V7940X2+22 = 126. 

Obs.— The actual distance at which an object can be seen is increased 
by the refraction of the air. 
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2. A man standing on a level with the ocean, has his eye 
nused 5} feet above the water. To what distance can he see 
the surface ? Ans. 2 j- miles. 

Art* 816i — ^Prob. XII. To find the height of an object at 
sea, or on the surface of the earth, having only the distance 

ffiven. 

RULE 

From the given distance, take the distance which the elevation 
of the eye above the surface wUl give, found by the last problem; 
then divide the square of the remainder by the diameter of the 
earth, and the quotient will be the height required. 

Art* 817. — ^Prob. XIII. To find the contents of squared 

timber. 

RULE. 

Multiply the mean breadth by the mean thickness : the prod- 
uct, multiplied by tJte length, will give the contents. 

Required the contents of a log, the length 24 feet 6 inches, 
mean breadth 1 foot 1 inch, and mean thickness 1 foot 1 inch. 

Ans. 28 feet 9 inches 6'". 

Art* 318* — ^Prob. XIV. To find the contents of roimd timber. 

COMMON RULE. 

Take one fourth of the mean girt, and square it, and multiply 
it by the length, for the contents, 

Obs. — 1. Tapering timber should be divided into pieces of eight or ten 
feet long, and these parts should be computed separately, and added 

2. In order to reduce the tree to such a circumference as it would have 
without its bark, a deduction is generally made of ^ or } of an inch for 
every foot of quarter-girt for young obJe, ash, beech, etc. ; but 1, or even 
1^ inch, must be allowed for old oak, for every foot of quarter-g^. 

8. The conmion rule gives the contents too small, by 3 feet on every 11 
feet of contents ; yet it is universally used in practice, being originally in- 
troduced in order to compensate the purchaser of round timber for the 
waste occasioned by squaring it. 

Rule II. — Take one fifth of the girt, and square it, and mul» 
tiply by tunce the length, for the contents, 

1, Required the contents of a tree 24 feet long, and its girts 
at the ends 14 and 2 feet ? 

Ans, 96 feet, by the common rule ; the true content is 
122.88 feet. 
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2. How much timber in a tree 18 feet long, and its meaa 
girt 5 feet 8 inches ? 

Ans. Common rule, 36 feet 1^ inch ; trae content, 46 ft. 
2 inches 10" 6'". 
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Art* 819« — Prob. I. To find the difference in the height of 
two places, by levellmg rods. 

RULE. 

Set up the levelling rods perpendicular to the horizon, and at 
equal distances Jrom tfie spirit level ; observe the points where 
the line of level strikes ^ rods before and behind, and measure 
the heights of these points above the ground; level in the same 
manner, from the second station to the third, from the third to 
the fourth, etc. The difference between the sum of the heights at 
the back stations, and at the forward stations, will be the differ' 
ence between the height of the first station and the last. 

If the stations are numerous, it will be expedient to place 
the back and forward heights in separate columns in a table, 
lus in the following example. 

Back iMifghiB. Fan faeigbte. 

Feet iDcliei. Feet Inoliei. 

1st observation, ..52 75 



2d " 

8d " 

4th > " 

5th « 



.28 63 

.36 59 

.45 82 

. _8 Y J * 

24 4 5S4 2 

24 2 

Difference, • . 2 

If the sum of the forward heights is less than the sum ci 
the back heights, it is evident that the last station must be 
higher than the first. 

Art, 320* — Prob. II. To find the difference between the 
true and apparent level, for any given distance. 

Obs. — 1. The tn*e level is a curve, which either oo]4ci40s with, or Id 
perallel to, the surface of water at rest, 
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2. Hie apparent level is a Hraight linSy whidi is a tangent to the true 
level, at the point where the observation is made. 

8. The difference between the true imd the apparent level is nearly 
equal to the square of the distance, divided by the diameter of the earth. 

1. What is the difference between the true and apparent 
level, for a distance of one English mile, supposing the earth 
to be 7940 miles in diameter ? 

'Ans. 7.98 inches, or 8 inches, nearly. 

2. A tangent to a certain point on the ocean strikes the top 
of a mountain 23 miles distant What is the height of the 
mountain? Ans. 352 feet. 
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Artt S21* — ^Prob. I. To find the time in which pendulums 
of different lengths would vibrate, that which vibrates seconds 
being 39.2 inches. 

The time of the vibrations of pendulums are to each other, as the 
■(luare roots of their lengths ; or/ their lengths are as the squares of their 
times of vibrations. 

RULE. 

As the square of one second is to the sqtiare of the time in 
seconds in which a pendulum would vibrate, so is 39.2 inches to 
the length of the required pendulum, 

EXAMPLES. 

1. Required the length of a pendulum that vibrates once in 
8 seconds, 1* : 8* : : 39.2 in. : 2508.8 in. =209^ ft. Ans. 

2. How often will a pendulum vibrate, whose length is 100 
feet? Ans. 6.53+ seconds. 

Art. S22* — ^Prob. II. By having the height of a tide on the 
earth given, to find the height of one at the moon. 

RULE. 

As the cube of the moon's diameter, multiplied hy its density, 
is to the cube of the earth's diameter, multiplied by its density, 
90 is the height of a tide on the earth, to the height of one at the 
moon. 
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EXAMPLE. 

The moon's diameter is 2180 miles, and its density 494; 
the earth's diameter is 7964 miles, and its density 400. If, 
then, by the attraction of the moon, a tide of 6 feet is raised 
at the earth, what will be the height of a tide raised by the at- 
traction of the earth at the moon? Ans. 236.8+ feet. 

I. If the diameters of two globes be equal, and their densi- 
ties different, the weight of a body on their surfaces will be as 
their densities. 

II. If their densities be equal, and their diameters different, 
the weight of a body will be as J of their circumferences. 

III. If their diameters and densities be both different, the 
weight wiU be as f of their semidiameters multiplied by their 
densities. 

TABLE. 

D^isity. Diameter. Bemidiameter. | semidiBBietflr. 

Sun 100 883246 441623 294415 

Jupiter 94.5 89170 44585 29723 

Saturn 67 79042 39521 26347 

Earth 400 7964 3982 2654 

Moon 494 2180 1090 726 

Art. 323* — ^PROB. III. To find how far a heavy body will 
fall in a given time, near the surface of the earth. 

Obs. — Heavy bodies, near the surfiEice of the earth. Ml 16 feet in 1 
second of time ; and the velodties they acquire in fiEdling are as the 
squares of the times ; therefore, to find the distance any body will fall in 
a giVen time, we adopt the following 

RULE. 

As 1 second is to the square of the time in seconds that th$ 
hody is falling, so is IQfeet to the distance in feet, that the hody 
vnllfall in the given time. 

How far will a leaden bullet fall in 8 seconds ? 

1" : 8« : : 16 ft. : 1024 ft. : = Ans. 

Art. 324« — ^Prob. IV. The velocity given, to find the space 
fallen through, to acquire that velocity. 

RULE. 

Divide the velocity by 8, arid the square of the quotient will 
be the distance fallen through to acquire that velocity. 
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1. The yetodtj of a caimoii-ball is 424 feet |)er second. 
From what height must it fall to acquire that velocity ? 

Ans. 2809 feet 

2. At what distance must a body have fallen to acquire the 
velocity of 1024 feet per second ? Ans, 3 miles, 544 feet. 

AHt ttS« — ^PnoB. y. The velocity given per second, to find 
flifrtime. 

&ULE. 

Diviie the velodty hy 8, ani a fourth part of the quotient 
will be the Hme in seconds. 

1. How long must a body be falling to acquire a velocity of 
804 feet per second ? Ans, 9^ seconds. 

2. How long must a body be falling to acquire a velocity of 
864 ieet per second ? Ams. 2Y seconds. 

Art* 82C* — ^Prob. YI. The space through which a body 
has fallen, given, to find the time it has been falling. 

RULE. 

Divide the square root of the space fallen through l>y 4, and 
^the quotient unll be the time in- which it was falling. 

How long would a ball be falling from the top of a tower, 
900 feet high, to the earth ? Ans, i\ seconds. 

Artf 827« — ^Pbob. YII. The time given, to find the space 
bllen through. 

RULE. 

Multiply the time by 4, and the square of the product will be 
(he spate fallen through in the given time, 

1. What is the difference between the depth of two wells, 
into each of which, should a stone be dropped at the same 
instant, one would reach the bottom in 5 seconds, and the 
other in 8 ? 

6X4=20, and 20x20=400: then 3X4=12, and 12x12 
=144 : -then 400—144=256 ft. Ar^. 

2. A ball was seen to fall half the way from the top of a 
tower in the last second of time. How long was it in descend- 
ing, and what was its height before its descent ? 

Ane, 186.486+ feet. 
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Artf 828« — ^PROB. YIIL To find the velocity, per second, 
with which a heavy body will begin to descend, at any dis- 
tance from the earth's surface. 

RULE. 

As the square of the eartKs semidiameter is to 16 feet, so is 
the square cfany other distance from the eartKs centre, in- 
versely, to the ffelodty with which it begins to descend per second. 

With what velocity per second will a ball begin to descend, 
if raised 3000 miles above the earth's surface ? 

As 4000 X 4000 : 16 : : 4000+3000 X 4000 x 3000 : 5.22449 
feet, Ans, 

And if the height is required, and the velocity given, thus, 

as 16 : 4000 x 4000 : : 6.22449 : 49000000, and -y/49000000— 
4000=3000 miles, An^. 

Art* S29« — ^Prob. IX. The weight of a body, and the space 

fallen through, given, to find the force with which it will 

strike. 

RULE. 

Multiply the spa^ fallen through 5y 64 ; then muUiply the 
square root of this product by the weight, and the product is th$ 
momentum, or force with which it will strike. 

There is a monument 64 feet high. Supposmg a stcme, 
weighing 4 tons, should fall from its top to the earth, what 
woTdd Ih^ its force, or momentum ? Ans, 673440 lbs. 

That is, it would strike the earth with more force than the 
weight of two hundred and fifty tons. 

Art* S30« — ^PROB. X To find the magnitude of any thing, 
when the weight is known 

RULE. 

Divide the weight by the specific gravity found in the table, 
and the quotient will be the magnitude sought. 

What is the magnitude of several fragments of clear glass, 
whose weight is 13 oimces ? 

13-f-2600=.005 of a cubic foot; and .005Xl728s8.640 
cubic inches, Ans. 

26 
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TABLE, 

Shomn^ the specific gravity of several solid and fluid bodies, 

in Avoirdupois Weight 

The ipedfic grayitj of a body is its weight compared with pure, or 
difltiUed water. 



A Cable foot of Oimoe. 

Flatina, rendered malleable 

and hammered 20170 

Very fine Gold. 19637 

Standard Gold 18888 

MoidoreGold 17140 

GuineaGold 17793 

Quicksilver 13600 

Lead 11326 

Fine saver 11087 

Standard Silver 10635 

Rose Copper 9000 

Copper. 8843 

Plate Brass 8000 

Steel 7852 

Cast Brass 7850 

Iron 7645 

BlockTin 7821 

Cast Iron 7135 

Lead Ore 6800 

Copper Ore 8775 

Diamond.. 8400 

Crystal Glass 3150 

White Marble. 2707 

Black ** < 2704 

Rock Crystal 2658 

Green Glass 2620 

dear Glass 2600 

1 flint 2582 
O^nraSik!!!!!!!!!!!! 2568 
Eroe. 2852 



A Cubic t)Ot of OmioeL 

Brick 2000 

Live Sulphur 2000 

Nitre 1900 

Alabaster 1875 

Dry Ivory 1886 

Bnmstone 1800 

Solid subs. Gunpowder. . 1745 

Alum 1714 

Ebony 1717 

Human Blood 1054 

Amber 1030 

Cows' Milk 1030 

Sea Water 1030 

Pure Water 1000 

Red Wine 993 

Oil of Amber 978 

Proof Spirits 925 

Dry Oak 925 

OUveOil 913 

Loose Gunpowder 872 

Spirits of Turpentine 864 

Alcohol, or pure spirits . . 850 

Elm and Asn 800 

Oil of Turpentine 772 

Dry Crab-tree 766 

Ether 732 

White Pine 569 

Sassafras Wood 482 

Cork 240 

Conunon Air. 1-^ 

Inflammable Air. 0^ 



Art* 8S1« — ^PROB. XI. The bulk and weight of any body 
given, to find its specific gravity. 

RULE. 
Divide the weight by the bulk, and the quotient is the specific 
gravity. 

Suppose a piece of marble contains 8 cubic feet, and weighs 
1363-^ pounds, or 21656 ounces. What is its specific gravity? 

21666-r8>=2707, the specific gravity, as required by tibie 
table. 
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ASTRONOMICAL PROBLEMS. 

Art. 832* — ^Prob. I. To find the dominical letter for any 
year in the present century, and also to find on what day of the 
week January will begin. 

RULE. 

To the given year add its fourth part, rejecting the fractions ; 
dimde this sum by *l ; if nothing remains, the dominical letter is 
A ; hut, if there he a remainder, subtract it from 8, and the 
residue imll show the dominical letter, reckoning 0=-4, 2=B, 
3=0, 4=i), 5=B, e=F, 1z=zG. These letters will also 
show on what day of the week January commences. For, when 
A is the dominical letter, January begins on Sunday ; when 
B is the dominical letter, January hegivfs on Saturday ; C bS' 
gins it on Friday ; D begins it on Thursday ; E on Wednes- 
day ; Fon Tuesday ; Q on Monday, 

1. Reqidred the dominical letter for 1825, 
4)1825 8— 6=2=B, dommical letter. 

As B is the dominical letter, January wili 

^)^^^^ begin on Saturday, and the second day will be 

825—6 the Sabbath. 

2. Required the dominical letter for 1842. Ans, B. 

3. Required the dominical letter for 1837. Ans. A. 

4. What is the dominical letter for 1801 ? Ans. D. 

5. What is the dominical letter for 1846 ? An^. E. 

Artt 333* — Prob. II. To find on what day of the week any 
given day of the month will happen./ 

RULE. 

Find by the last problem the dominical letter for the given 
year, and on what day in January vnll be the first Sabbath ; 
and the corresponding days in the succeeding months will be as 
follows : Wednesday far February ; Wednesday for March ; 
Saturday for April ; Monday for May ; Thursday for June ; 
Saturday for July ; Tuesday for August ; Friday for Sep- 
iember y Sunday for October ; Wednesday for November ; 
Friday for December. Having found the day of the week for 
any day in the mxmth, any other day ma/y be easily obtained, as 
may be seen in the following example. 
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1. Let it be required to ascertain on what day of the wed 
will be the 25th day of September, 1842. 

The dominical letter for 1842 is B ; therefore, l^e 2d of 
January will be the Sabbath ; and, by the above rule, the 2d 
of February will be Wednesday; the 2d of March will be 
Wednesday ; the 2d of April will be Saturday ; the 2d ci May 
will be Mondi^ ; the 2d of June will be Thursday ; the 2d d 
July will be Saturday ; the 2d of August will be Tuesday ; 
the 2d of September will be Friday. If the 2d be Friday, the 
0th, 16th, and 23d will be Friday. And if the 2dd be Fri-' 
day, the 24th will be Saturday, toe 2£th will be the Sabbath, 
the day required. 

2. On what day of the week will be December 8, 1849 ? 

Ans. &itarday. 

3. On what day of the week will happen July 4, 1857 ? 

Ans. Saturday. 

4. On what day of the week were you bom ? 



OF BAZiZiS AND SHEZiIiS. 

Art* 8S1«— -An iron ball, 4 inches in diameter, weighs 
lbs., nearly; and a leaden one, 4}-, weighs about 17 lbs., and a 
pound of gunpowder measures about 30 cufiic inches. 

Given the diameter of an iron ball, to find the wdght, and 
the converse. 

RULE. 

Divide the cube of the diameter hy 7^ ; the quotient will he the 
weight in pounds. Multiply the weight by 7^. The cube root 
^ the product wilt be the diameter. 

1. What is the weight of an iron ball, of which the diameter 
is 8^ inches ? Ans, 8.6 •^7^=6.0293 lbs. 

2. What is the diameter of an iron ball which weighs 24 lbs. ? 

Ans. -^24 x7i^= -^170.6 =5.647 inches diameter. 

8. What does an iron ball weigh, whose diameter is 5.6 
inches ? Ans, 23.3966 lbs. 

4. What is the diameter of an iron ball weighing 48 lbs ? 

Ans. 6.988 mches. 
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5. What does an iion ball weigh whose diameter is 4.6 
mches ? Ans. 13.688 lbs. 

6. What is the diameter of aa iron ball which weighs 36 
lbs ? Am, 6.349 inches. 

Art* 335« — Given the diameter of a leaden ball, to find its 
weighty and the canverse. 

RULE. 

Divide the cube of the diameter by 4^: the quotient toill be 
the weight in lbs. Multiply the weight 6y 4^ : the -^ of the 
product will be the diameter in inches, 

1. What is the weight of a lea den b all, whose diameter is 

4.25 inches? Ans, 4^25' -H 4^=17.069 lbs. 

2. What is the diameter of a leaden ball which weighs 36 
lbs. ? Ans, 5.45 inches. 

3. What is the weight of a leaden ball, of 4.6 inches ry 
diameter ? Ans. 21.63 lbs. 

4 What is the diameter of a leaden ball weighing 48 lbs. 1 

Ans. 6 inches. 



PIIilHTG OF BAIiliS. 

Artt 336t — ^Balls and shells are piled up in horizontal 
courses, upon a base of the form of an equilateral triangle, or 
of a square, or of a rectangle. The number of balls in a row 
diminishes, till, in the two first forms, it ends in a single ball, 
and in the last in a single row. The number of rows is equal 
to the number of balls in the lesser side of the imder row. 
The number in the top row of a rectangular pile is one more 
than tlie difference between the length and breadth of the 
bottom row. 

Artt 337t — Prob. I. To find the number of balls in a tri* 
angular pile. 

RULE. 

Multiply the number of balls in a side of the bottom row by 
that number increased by 1, and again by that number increased 
by 2 : the product, divided by 6, will be the number of balls in 
^jpik, 

'>6* 



8M TO FnrD tbs weight op cattle. 

Bemmed the iramber of balls in a triangalar p3e, of wMcli 
each side of the base contains 30 balls. Ans. 4960. 

Alt* SS8« — ^Pbob. IL To find the number of balls in a 

square pile. 

RULE. 

To twice the number of balle in a side of the bottom, add 1, 

and multiply the tum by the number in that row, and by that 

number increased by 1: the product, divided by 6, wUl pive the 

number ofbaUt in the pile. 

Let the side of the bottom row of a square pile contain 20 
balls. How many balls are in the pile ? Ans, 2870. 

Art* S89* — ^Prob. nL To find the number of balls in a 

rectangidar iHle. 

RULE. 

From 3 Unue the number in the length of the bottom row, 
increaaed by \, subtract the number in the Inreadth, and multi- 
ply the remainder by the breadth, and by the breadth increased 
by I: the product, divided by 6, will ffive the number of balls 
in the pile. 

Suppose the number of balls in the length of a rectangular 
pile to be 59, and in the breadth 20, wh^ is the number in 
the pile? Ans. 11060. 

Art* S40* — Pbob. 17. To find the number of balls in an 

incomplete pile. 

RULE. 

From the number if halls in the complete pile suhtract the 

number in the pile that is wanting, both computed oa before : tie 

remainder is the number in the incomplete pile. 

Required the number of balls in a rectangular pile of 15 
^ouiaes, the numbers in the bottom row being 60 and 26. 

Ans. 14590. 



TO FIND THE WELGBT OF OATTIiE. 

Art! S41* — ^Take the girt behind the shoulder, and the 
length from the fore part of the shoulder-blade to the but- 
tock, both in feet. Multiply the square of the girt by 4 times 
the length, and divide by 21. Multiply this quotient hj 16^ 
and it will give the weight of the four quarters, nearly. 
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Obs. — ^Tbe-four quarters are little moie than ^ the whole 
weight. The skin weighs nearly ^^ and the tallow very 
nearly ^. 

What win the four quarters of an ox weigh, whose girt is 6 
feet 6 inches, and length 5 feet 10 inches. 



imSCEIiLANEOnS QITESTIONa 

Art* 842* — 1. What is the product of 28. Qd„ muldpliod 
by 28, 6d. ? An8. £^, 

2. Purchased a book for 15 cents, and sold it for 18. What 
did I gain per cent. ? An8» 20 per cent. 

3. Sold a bo6k for 18 cents, and gained 20 per cent. What 
did it cost me ? 

4. Purchased a book for 15 cents ; sold it so as to gain 20 
per cent. What did I get for it ? 

6. If i of f of ^ of f of f of a vessel be worth £SlB, how 
many dollars is -^ of it worth ? An8, $9450. 

6. A person owning f of a ship, sold f of his share for $3750. 
What was the whole ship worth ? Aru, $15000. 

7. What is the sum of the third and half third of d«. 4td, ? 

Ans, Is. 8d. 

8. How many solid feet in a stick of timber 17 inches square, 
and 6 feet 5 inches long? Ans. 12 ft. 1517 in. 

9. A man owning f of a farm, sold i of his share for $245. 
What was the value of the farm ? Ans. $1225. 

10. A. holds B.'s note for $2000, dated June 1st, 1825, on 
which are the following endorsements, viz : 

Received Sept. 1st, 1825 • . • . .$96. 

Dec. 10th, 1825 15. 

Apr. 20th, 1826 86. 

July 1st, 1826 200. 

Jan. 10th, 1827 20. 

Mar. 26th, 1827 90. 

How much remains due June 1st, 1827 ? Ans. $1767.228. 

11. What principal, at 5 per cent., will amount to $725 in 
9 years ? Ans. $500. 
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12. What principal will gain $160, in 1 year, at 6 per cent.? 

Ans, $2500. 

18. What is the present worth of $690, due 3 years hence, 
discounting at 6 per cent. ? Ans, $500. 

14. What is the present worth of $200 ; $100 payable in 2 
months, $50 in 3 months, and $50 in 5 months, discounting at 
4 per cent. ? Ans. $1*98.01. 

16. A note of $500 amounted to $725 in 9 years. What' 
was the rate per cent. ? Ans. 6 per cent. 

16. In what time will £420 amount to £520 16«. at 3 per 
cent. ? Ans. 8 years. 

17. What will $1350 amount to in 3 years, at 5 per cent, 
compound mterest? Ans. $1562.793. 

18. A. has 160 gallons of wine, which he will sell at 75. Sd, 
per gallon, ready money, but in barter he will have Bs. per 
gallon. B. has linen at Ss. 6d. per yard, ready money. How 
must B. sell his linen per yard, in proportion to the bartering 
price of A.'s wine, and how many yards will be equal to A.'s 
wine ? ^^ ( Bartering price, 3«. 10^f<f., 

* ( and 310 yards 2 qrs. 3+nails. 

19. A merchant bought hats at 4«. each, and sold them at 
As, 9d, What was the gain in laying out £100 ? 

Ans. £18 15s. 

20. A merchant bought 10 tons of iron for £200. The 
freight and duties amounted to £25, and his own charges to 
£8 6s. Sd. For how much per pound must he sell it to gain 
20 per cent. ? Ans. Sd. per lb. 

21. Sold a watch for £50, and by so doing lost 17 per cent, 
whereas I ought to have cleared 20 per cent. How much was 
it sold under its real value ? Ans. £22 5s. 9^4- 

22. Four men trade in company. A.^s stock was $560 ; B.'s 
$1040 ; C.'s $1200 ; their whole stock was $3200. They gained 
in two years a sum equal to twice their stock, and $160 more. 
What was D.'s stock, and what was each man's share of the 
gwn? f D.'s stock, $400. 

A's gain, $1148. 

Ans. ^ B.'s " $2132. 

C.'s " $2460. 

D.'s " $820. 

23. A., B., and C. trade in company. A. put in $20, B. 
$30, and C. a sum unknown. The gain was $36, of which $10 
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was C.'s share. What was C.'s stock, and what was A/s and 
B/s gain ? ( C/s stock, $40. 

Ana, < A.'s gain, |8. 
(B/s " $12. 

24. What is the square root of 42-J- ? Ans, 6 J. 

25. What is the mean proportional between 24 and 96 ? 

Ans. 48. 

26. A certain general has an army of 5625. How many 
must he place in rank and file, to form them into a square ? 

Am, 15, 

27. Arrange 10952 men in such a manner that the number 
in rank may be double the file. 

Am, 74 in file, and 148 in rank. 

28. There is a circle, whose diameter is 4 inches. What is 
the diameter of a circle 3 times as large ? Ans. 6.928+* 

29. Two boats start on a river at the same time, from places 
300 miles apart ; the one proceeding up the stream is retarded 
by the current 2 miles per hour, wMle that moving down the 
stream is accelerated 2 miles per hour ; both are propelled by 
by a steam engine, which would move them in still water 8 
imles per hour. How far from each starting-place will the 
boats meet ? Ans. 112^ miles from the lower place, and 187^ 
miles from the upper place. 

30. There are 3 circular ponds ; the diameter of the less is 
100 feet ; the area of the greater is 3 times the area of the 
less. What is its diameter ? Ans. 173.2 +• 

31. What is the superficial contents of one side of a cubical 
stone, 'containing 474552 solid inches? Ans. 6084 inches. 

32. If a cube of silver, whose side is 4 inches, be worth £50, 
what is the side of a cube of like silver, worth 4 times as much ? 

Ans. 6.349 inches. 
83. The height of a tree standing on the bank of a river is 
76 feet ; a line reaching from the opposite shore to the top of 
the tree is 256 feet long. What is the breadth of the river ? 

Ans. 244.7+ feet. 

34. If a pipe 6 inches in diameter will discharge a certain 
quantity of water in 4 hours, in what time will 3 pipes, each 
i inches in diameter, discharge double the quantity ? 

Am. 6 hours. 

35. Two men start from the same place and travel, one south 
76 leagues, the other east 45 leagues. How far will they be 
apart? Am. 88.3+ leagues. 
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S6. What is the ode of a cubical mound, containing $S9% 
solid feet? Ans. 18 feet. 

37: If a ball, 6 inches in diameter, weigh 32 lbs., how much 
will &ball of the same metal weigh, whose diameter is 3 inches ? 

Am. 4r lbs. 

38. The side of a cubical box is 2 feet. What is the side of 
a box which will contain three times as much ? 

Ans. 2 feet lOf inches. 

39. A refiner mixed 3 lbs. of gold, 22 carats fine, with 3 
lbs. 20 carats fine. What was the fineness of the mixture ? 

An8. 21 carats. 

40. How many gallons of water must be put to wine, at 3«.; 
a saHon, to fill a vessel of 100 gallons, so that a gallon ^f the 
mixture may be afforded at 2^. 6d, per gallon ? 

Ans. 16f gallons. 

41. If 12 bushels of oats> at Is. 6d, per bushel, be mixed 
with barley at 2$, 6d., rye at 3^., and wheat at 4^. per bushel, 
how much barley, rye, and wheat must be mixed with the 12 
bushels of oats, that the mixture may be worth 2s, 9d, per 
bushel? Ans^ 12 bushels of each sort. 

42. A man travelled 6 miles the first day, 9 the second, in- 
creasing each day's journey 3 miles. He travelled 61 days. 
How many miles did he travel the last day ? 

Ans, 186 miles. 

43. If 100 pears be placed in a right line, 1 yard asunder^ 
how many miles will a man travel, to pick them and carry them 

1 at a time to a basket placed 1 yard from the first pear ? 

Ans. 5 miles, 1300 yards. 

44. Suppose 5^0 men are in a garrison, with provisi<m suffi- 
cient to last them 9 months. How many must depart, that 
their provision may last them 11 months ? Ans. 100. 

45. If a man labor for me 16 days, wh^i the price of labor 
is $1.25, how long must I labor for him, to requite the favor» 
when the price of labor is 75 cents per day ? Ans. 26|- days. 

46. The third part of an army were killed, the fourth part 
were taken prisoners, and 1000 fled. How many were in this 
anny ? Ans. 2400. 

47. An ignorant fop, wanting to purchase an elegant house, 
met with a facetious gentleman, who told him he had one 
which he would sell hkn on the following very reasonable 
tenns, viz : that he should ^ve him 1 penny for the first door, 

2 for the second, 4 for the third, and so on, doubhng the price 
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cf each door, wliicb were 36 in number. " It is a bargain/' 
exclaimed the simpleton, " and here is a guinea to bind it." 
What did the house cost him ? Aifi9. £286331153 \s, Sd. 

48. A., B., and C. would divide $100 between them, so that 
B. ma J have $3 more than A., and C. $4 more than B. What 
is each man's share ? ( A.'s $30. 

Ans. l B.'s $33. 
( C.'s $37. 

49. Divide £340 among 3 men, in such a mannei that the 
first shaU have 3 times as much as the second, and the third 
4 times as much as the first ? ( 1st, £63f . 

Ans. \ 2d, £2l|. 
( 3d, £255. 

50. A person having a certain number of dollars, said, if a 
third, a fourth> and a sixth of them were added, their sum 
would be $45. How many dollars had he ? Ans, $60. 

51. What number is that which, being multiplied by f, the 
product will be 15f ? Ans. 21. 

52. What number is that from which,, if you subtract J of 
itself, the remainder will be 12 ? Ans. 20. 

53. What part of 25 is | of a unit ? Am. ^. 

54. What number is that which, being multipHed by |, the 
product will be ^ ? Ans^ |. 

65. If "I of a farm be worth £3740, what is the whole worth ? 

Ans. £9973 6s. 8d. 

56. A father dying, left his scm a fortune, ^ of which he 
spent in 6 months; ^ of the remainder lasted him 12 months 
longer, when he had £348 left. What sum did he receive ? 

Ans, £1284 18». SyV- 

57. A young man received $210, which was ^ of his elder 
brother's fortune, and 3 times 4he elder brother's fortune was 
i the father's estate. What was the value of the estate ? 

Ans. $1890. 

58. A man has 80 shillings to divide among his laborers, 
consisting of an equal number of men, women, and boys. To 
every boy he gives 6c?., to every woman 8c?., to every man 1«. 
id. How many were there of each ? Ans. 32. 

59. Suppose a man pay to his laborers, men, women, and 
boys, £7 17«. 6c?. ; to every boy he gave 6d., to every wonuua 
8c?., and to every man 16c?. ; for every boy there weie 3 wo- 
men, and for every woman there were 2 meh. How many 
were there of each ? Ans. 15 boys, 45 women, and 90 men. 
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60. A gentleman bought a horse, a chaise, and harness, for 
£60 ; the horse cost twice as much as the chaise, and the har- 
ness half as much as the horse. What was the cost of each ? 

( Horse, £30. 

Ans. 4 Chaise, £15. 

( Harness, £15. 

61. Divide llOOO among 3 men, in such a manner that as 
often as the first has $3, the second shall have $5, and the 
thurd |8. ( 1st, $187.50. , 

Ans. i 2d, 1312.50. 
( 3d, $500.00. 

62. A. can do a piece of work in 10 days ; D. can do the 
same in 13 days. In what time will both working together 
do the same work ? Ans, 5^ days. 

63. If 6 lbs. of pepper be worth 13 lbs. of ginger, and 19 
lbs. of ginger be worUi 4} lbs. of cloves, and 10 lbs. of cloves 
be worth 63 lbs. of sugar, at 10 cents per pound, what is the 
value of 1 cwt of pepper ? Ans, $38.22. 

64. A tradesman increased his estate annually one third, less 
$960, which he spent in his family. At the end of 3^ years 
he found that his estate amounted to $30284. What had he 
at first ? Ans. $13551.75. 

65. A person wants a cylindrical vessel, 3 feet deep, which 
shall hold twice as much as another 28 inches deep, and 46 
inches in diameter. What must be the diameter of the re- 
quired vessel ? Ans, 57.373 inches. 

66. How long must be the tether of a horse which will al- 
low him to graze quite round an acre of ground ? 

Atis, 39|- yards. 

67. What number is that which, being increased by its ^, ^, 
and 5 more, the number will be doubled ? Ans. 20. 

68. A man, after having spent | and ^ of his money, had 
£26|left. How much had he at first ? Ans. £160. 

69. A vessel has 3 pipes ; the first will fill it in ^ of an 
hour, the second in 4- of an hour, and the third in |- of an hour. 
In what time will all running together fill it ? 

Ans. ^ of an hour.^ 

70. A. and B. employed equal sums in trade. A. gained 
a sum equal to ^f his stock ; B. lost $225 ; then A.'s money 
was double that of B's. What was each man's stock ? 

Ans. $600. 



fourth -J-, what will each receive ? 

Ana. 



Ans.-' 
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71. There is a certain number, J of which exceeds | by 6. 
What is that number ? * Ans, 80. 

72. If $60 be divided between 4 men in such a proportion 
that the first shall have 4, the second 4-, the third 4-, and the 

1st, 121^ 
2d, 1; 
8d, 12^. 
L4th, 10}|. 

Y8. A., B., C, and D. spent 35 shillings at a reckoning, 
and being a httle dipped, agreed that A. shoidd pay f , B. |, 
C. |, and D. J. What does each pay, in this proportion? 

(A,lSs.4d. 

B. 10*. 

C. 68. Bd. 

D. 5s. 

74. The wheels of a chaise, each 4 feet high, in turning 
within a ring, moved so that the outer wheel made two turns 
while the inner made one, and their distance from one another 
was 5 feet. What were the circumferences of the tracks de- 
scribed by them? . j Outer, 62.8318 feet. 

•^^**( Inner, 81.4169 feet. 

75. A., B., and C. traded in company, and gained £850, of 
which A. took a certain sum ; B. took 4 times as much as A., 
and C. 8 times as much as B. What were their respective 
shares of the gain ? ( A.'s gain, £9 9«. 2d, l-^^qr. 

Ans. \ B.'s gain, £37 16«. 9i. OM^.. 
( C.'s gain, £302 14*. Od. 2^qrs. 

76. A gentleman divided his fortune among his sons, giving 
A. £9 as often as B. £5, and C. £3 as often as B. £7. C.'s 
dividend was £1537|-. To what did the whole estate amount ? 

Ans. £11683 8*. lOrf. 

77. If f of I off of a ship be worth f of |. of ^ of the 
cargo, valued at £1000, what was the value of both ship and 
cargo? Ans. £1837 12*. l^ffd. 

78. Three men purchase a lot of land in company. A. paid 
J, B. f of the whole, and C. paid £266. How much did A. 
and B. pay, and what part of the land had C. ? 

( A.'paid £597 6*. 8rf. 
Ans. \ B. paid £640. 
( C.'s share, A. 

79. A gay fellow soon got the better of ^ of his fortune. 
He then gave £1600 for a commission, and his profusion coa« 

27 
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tinued until lie had but £450 left, wbioh he found to be just 
I of his money, after purchasing his commission. What was 
his fortune at first ? Ana. £3780. 

80. A. and B. are on opposite sides of a circular field, 268 
rods in circumference. They start both at the same time to 
go round it, and go the same way. A. goes 22 rods in 2 
minutes ; B. goes 34 rods in 3 minutes. How many times 
will B. go round the field before he will overtake A. ? 

Ans, 17 times. 

81. How high aboye the earth must a man be raised to see 
|- of its surface ?* Ans. One diameter high. 

82. The girt of a yessel round the outside of the hoop is 22 
inches, and the hoop is 1 inch thick. What is the true girt of 
the vessel? Ans. 15f. 

83. The hour and minute hand of a watch are exactly to- 
gether at 12 o'clock. When are they next together ? 

Ans. 1 h. 5 m. 27^ s. 

84. Three men trade in company till they gain £120. The 
sums put in were in such proportion, that as often as A. had 
£5 of the gain, B. had £7 ; and as often as B. had £4, 0. had 
£6. What was each man's share of the gain ? 

r A.'s, £26 ISs, 4d. 
Ans. i B.'s, £37 6*. 8d. 
I C.'s, £56. 

85. A. and B. cleared by an adventure at sea 45 guineas, 
which was £35 per cent, upon money adventured. With this 
gain they agreed to purchase a genteel horse and carriage, 
which they were to use in proportion to their sums adventured, 
which was found to be 11 to A. as often as 8 to B. What 
money did each adventure? j j A. £104 4*. 2l^d. 

' '^^' \ B. £75 155. 9^. 

86. A military officer drew up his soldiers in rank and file, 
having the number in rank and file equal. On being reinforced 
with three times his first number of men, he placed them all in 
the same form, and then the number in rank and in file was just 
double what it was at first. He was again reinforced with three 
times his whole number of men ; and, after placing the whole in 
the same form as at first, his number in rank and in file was 40 
men each. How many men had he at first ? 

Ans. 100 men. 



This qnortioa ]b for the student In Geometiy. 
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87. A general disposing his army into a square battalion, 
found lie had 231 over and above, but increasing each side with 
one soldier, he wanted 44 to fill up the square. Of how many 
men did his army consist ? Ans, 19000. 

88. Th^re are 3 horses belonging to different men, employed 
to draw a load of salt from Boston to Lowell for $9.50. A.'s and 
B.'s horses are supposed to do |- of the work, A.'s and C's -^j, 
B.'s and C.'s ^^. They are to be paid proportionally. What 
is each man's share of the gain ? t A.'s, (3.2883^. 

Ans, \ B.'s, 4.384yV 
(c.'s, 1.826J4. 

89. A., B., and C. are to share £100, in the proportion of 
J, \, and ^, respectively ; but C. dying, it is required to divide 
the whole sum properly between the other two. 

J ( A.'s share, £57 2». 10^. 
^^' } B.'s share, £42 lis. Ifrf. 

90. There is an island 50 miles in circumference, and 3 men 
start together to travel the same way round it. A. travels 7 
miles a day, B. 8, and C. 9. When will they all coine together 
again, and how far will each travel ? 

91. A man died leaving $1000 to be divided between his two 
sons, one 14 and the other 1 8 years of age, in such a manner that 
the share of each being let, at 6 per cent, interest, should amount 
to the same sum when they should arrive at the age of 21. 
What did each receive ? 

. (The eldest, $546,163+. 
^^*- ( The youngest, $453,846+. 

92. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds. She scuds away 
at the rate of 10 miles an hour, and the dog, on view, makes 
after, at the rate of 16 miles an hour. How long will the course 
hold, and what space will be run over from the spot where the 
doff started? j^„ j 97i seconds. 

^ ^^*- i 2288 feet. 

93. There is a circular field, surrounded by a rail-fence IG 
rails high, each one rod in length, and the number in the fence 
equals the number of acres in the field ? What is the area of 
the field ? Ans, 201062.4 acres. 

94. How much greater is the circle described by the head 
of a man 6 feet high, than by his feet, in the revolution of the 
earth on its axis ? 

95. In an orchard, ^ the trees bear apples, -J- pears, ^ pluma^ 
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and 50 of them produce nothing. How many trees are there 
in all ? Am. 600. 

96. Sound moves at the rate of 1142 feet in a second. If 
the time between the lightning and the thunder be 30 seconds, 
what is the distanoe of the explosion ? Ans. 6.488+ miles. 

97. In a thimder-storm I observed by my watch that it was 
6 seconds between the lightning and the thunder. At what 
distance .was the explosion? Ans. 6852 feet. 

98. Tubes may be made of gold, weighing not more than 
at the rate of j^^ of a grain per foot. What would be the 
weight of such a tube, which would extend across the Atlantic, 
from Boston to London, the distance being 3000 miles? 

Ans. 1 lb. 8 oz. 6 pwt. 3y^ grs. 

99. Suppose one of those meteors called fireballs, to move 
parallel to the earth's surface, and 50 Aiiles above it, at the 
rate of 20 miles per second, in what time would it move round 
the earth ? 

The earth's diameter being 7964 miles, the diameter of 

the orbit will be 7964+50x2=8064, and 8064x3.1416 
=25333.8624, its circumference. Then 25333.8624-^20= 
1266.693120=21' 6" 41'" 35"" 13'"" 55""", the Ans. 

100. In giving directions for making a chaise, the length of 
the shafts between the axletree and back-band being settled at 
9 feet, a dispute arose whereabout on the shafts the centre of 
the body should be fixed.' The chaise-maker advised to place 
it 30 inches before the axletree; others supposed that 20 
inches would be a sufficient incumbrance for the horse. Now, 
supposing 2 passengers to weigh 3 cwt., and the body of the 
chaise |- cwt. more, what will the horse, in both these cases, 
bear in addition to his harness ? a S^^^h 

^'^' I 77f 

101. A piece of square timber is 10 feet long, each side of 
the greater base 9 inches, and each side of the less 6 inches. 
How much must be cut off from the less end to contain a solid 
foot? Ans. 3.392 feet. 

102. A carpenter put a curb of oak round a well : the inner 
diameter of the curb was 3^ feet, and its breadth 7-}- inches. 
What was the expense of it, at Sd. per square foot ? 

Ans. 5s. 2|^. 
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BOOK-KEEPING. 



All mercantile transaotions consist in exchanging articles of 
trade, either for money or its equivalent. A systematic record 
of such transactions is called Book-keeping. Every person 
should possess sufficient knowledge of this science to keep such 
record of his business as will at any time exhibit a true state of 
his affairs. 

The person who purchases goods, or receives any thmg of 
me, is debtor to me ; and he who pays me money, or delivers 
any thing to me, is creditor. 

The following is a plain and simple method of keeping ac- 
counts without a Day-book, and will be found sufficient for the 
purposes of farmers and mechanics, where their business is 
such, that charges are made only at considerable intervals ; but 
in all cases where some three or four, or more charges are made 
daily, a Day-book should be regularly kept. 



1837. 

Jan. 1, 
Jan. 9, 
Feb. 2, 
June 1, 
July 6, 



Jamee Traeworthy, Dr. 

To 4 cords ofwood, at 93, 
To 1 load of hay, at 990, - 
To 90 bush, oats, at 50 cts. 
To 15 lbs. veal, at 5 cts. - 
To pasturing horse 3 
weeks, at 50 cts. - 



13 

190 

10 



44 



C 

00 
00 
00 
75 

50 



95 



1837. 
Jan. 1, 

March 1, 
April 9, 
June 13, 
« 20, 
Aug. 19, 



James Trueworthy, Or. 

By 3 gals, molasses, at 

40 cts. 
By 1 lb. starch, at 19 cts. 
By 50 lbs. coffee, at 14 cts. 
By 12 lbs. sugar, at 9 cts. 
By 3 yds. broadcloth, at 93 
By cash to balance, - 



1 

7 
1 

15 
19 



44 



SO 
12 
00 
06 

OQ 
85 



25 



BOOK-KEEPIICG BY SIKGIiB BICTRY. 



By Smgle Entry two principal books are required, the Day, 
or Waste Book, and Ledger, 

The Day-book should be ruled with two columns on the right 
hand, for dollars and cents, and one column on the left for no- 
ting the month, day, and year when the charges were made. 

All charges should be made at or near the time when they 
bear date, or when they purport to hare been made. Where 

27* 



318 BOOK-KEEPING. 

an individual is charged with articles delivered to him, he is a 
debtor for the amount of them, and against his name on the 
Day-book, '' Dr." is written to designate him as debtor. When 
such individual delivers articles to be allowed him on his ac- 
count, he is said to be a creditor, and " Cr." la written against 
his name on the Day-book, to designate that he is credited with 
such articles. 



TH£ liBDGER. 

The Ledger is a book to which the accounts entered on the 
Day-book are transferred from time to time, in order that each 
man's whole account may appear by itself. All articles for 
which he is debtor are usually entered on the left-hand side of 
the page, and all articles for which he is creditor are entered 
on the right-hand side of the page. 

The date of the charge, and the amount in dollars and cents, 
are entered in the same manner as on the Day-book ; but where 
there are a number of charges of different articles made under 
one date on the Day-book, they are usually entered upon the 
Ledger as " Sundries," which is a general term for a variety 
of articles ; and the total amount of all such articles charged 
on any one day, is carried out against such entry in dollars and 
cents. 

When a charge is posted from the Day-book to the Ledger, 
a bracket, or other mark, is made on the left of the charge on 
the Day-book, to denote that it has been transferred to the 
Ledger. 

When the account is to be settled, the siun requisite to bal- 
ance the same is ascertained, and cash, or a note, is given, 
which is entered upon the book, and the account is thus made 
equal. Traders and mechanics most usually give receipted 
bills of their accounts on settlement. Li some instances, a set- 
tlement is written at the bottom of the account, as follows :— 
" Settled and balanced all accounts to this date," which is 
signed by the parties. 



BOOK-KEEPING. 



3id 



FORM OF THE DAY-BOOK. 



1837. 

Jfao. 1,1 John Newton, Dr. 
To 4 gallons molaasets, at 
40cts 
15 lbs. sugar, at 10 cts. 



Joel Stephenson, Dr. 
To 6 lbs. chocolate, at Is, 



Jedediah Jones, Dr. 
To 50 lbs. fish, at 4^ cts. . 
2 lbs. starch, at 14 cts. . 
6 lbs. coflEbe, at 15 cts. . 



John Silvere, Dr. 

To 38 lbs. rice, at 5 cts.* • 
2 ll». cocoa, at 28 cts. . 



« 4. 



Joel Mason, Dr. 
To 50 lbs. iron, at 7 cts. . 
1 barrel of flour, 



Timothy Styles, Dr. 
To 6 gals, of oil, at 6«.. • 
50 lbs. fish, at 5^ cts: . 



2 



60 
50 



00 



John Silvers, Dr. 

To 40 lbs. of raisins, at 
14 cl 



cts. 



John Newton, Dr. 
Tol gal. oil 

8 lbs. coffee, at 15 cts. • 
Cr. By cash, 10«. 6d. 



Joel Mason, Dr. 

To 3 bush, of salt, at 6«. . 



John Newton, Dr. 
To 2 lbs. saleratus, at 

nets. 



« 10, 



"11, 



John Newton, Or. 
By 40 lbs. dried apples,* 
Dr. To 2 lbs. T. H. tea, at 
3«.6d. 
To 2 lbs. raisLoB, at 2«. . 



Jedediah Jones, 
To2igaLoU,at6«. 



Dr. 



25 

28 
90 



1837. 
Jan. 6, 



90 
56 



50 
50 



00 
25 



60 



00 
20 
75 



12, 



Joel Mason, Cr. 

By 5 bush, apples, 28. . • 
H cords wood, at 155.. 
C^h to balance ac% • • 



John Silvers, Cr. 
By 30 bush, potatoes, at 
1«.6<2. 
100 lbs. cheese, 



Jedediah Jones, Cr. 
By cash rec'd of I. Hardy. 
2 days* labor, at 4*. 6d. 
Cnah to balance ac% * • 



2 



1 

3 

10 



00 



22 



00 

16 
34 



50 



67 
75 
44 



7 
10 



50 
00 



00 
50 
33 



John Silvers, Dr. 

To 4 yds. broadcloth, at 

«4.5J 

Cr. By 8 bush, of lye, at 

43. Qd, 
By 15 lbs. dried apples, 
at 5 cts. 
40 lbs. cheese, at 10 cts. 



7, 



" 8, 



John Newton, Dr. 
To 3 yds. flannel, at 3».. . • 



Joel Stephenson, Dr. 
To 1 bush, com, at 9«. . * . 
Iftirhat 



John Newton, 
By 1 ton of hay *** 
Dr. To 1 bbL flour. 

To 50 lbs. sugar . 



Cr. 



Jedediah Jones, Dr. 
To 38 lbs. rice, at 5 cts. . . 



Joel Mason, Dr. 

Tollb.Y.H.tea,at3«.. 

Ibushsalt 

1 lb. cocoa 



18 
6 



00 

00 

75 
00 



50 



1 
4 



50 
00 



15 
7 
5 



00 
50 
00 



90 



John Silvers, 
To 1 pr. of boots 
Ipr. shoes.*.. 



Dr. 



Timothy Styles, Dr. 
To 100 lbs. nails, at 6 cts. . 



Joel Stephenson, Dr. 

To 40 lbs. butter, at 20 cts 

1 firkin, 3« 



" 12. 



« 13, 



« 14, 



u 



15. 



Cr. 



John Silvers, 
By2days'work 

3cords wood, at 15«. • • 
Dr. To lib. flour 



Joel Stephenson, C^. 
By 2 Cords bark, at 12».. • 



Timothy Styles, Cr. 
By 2 flrkins butter, 80 lbs., 

aiU. 
Cash 



John Newton, Dr. 
To 100 lbs. flsh, at 5 cts. 
Cr. By 2 cords of wood, 

at 155. 

By cash, to balance ac't. 



50 
00 
28 



3 
2 



50 

00 



6 



00 



8 



00 
50 



S 
7 




00 
50 
10 



00 



13 



34 

91 



John Silvers, Dr. 

To 100 lbs. iron, at 7 cts. . 



Joel Stephenson, Or. 

By 10 lbs.lard, at 1« 

20 lbs. butter, at 20 ct8. 



5 
2 



00 

00 
27 



00 



1 
4 



67 
00 



BOOX-KBSFIN6. 



FORM OF THE LEDGER. 



Db. 



JOHN NEVVTON, 



1837. 
Iaii.1. 



« 5. 

« 7. 

« 8 

« 10. 

« 14. 



To 4 gaUoDS moJaaww, at 

40 eta. 
« 15 Iba. aogar, at 10 cts. 

** aumlriea 

*^ 3 yda. flamiel, at 3«. • . 

« aundriea 

** aundriea 

«« lOOlba. flah,at5ct8.. 



1 
1 
2 
1 

13 
1 
5 



$36 



60 
50 
43 
50 
50 
50 
00 



OS 



1837. 
Jan. 5. 

«* a 

« 10. 
« 14. 

tt u 



ByOadi 

By 1 ton of hay 

By 40 Iba. dried wplet» • 
BySocNTdsof wooa,at 15«. 
Caah to balanoe aoooiiiita 



I 


75 


15 


00 


S 


00 


5 


00 


2 


27 



$36 



02 



Dr. 

* 


JOKT. STEPHENSON, 


Cr. 


1837. 

JaiLl. 
tt 7 


To 6 Iba. ctaooolate at 1«* * 

M mindrififi ............. 


1 
5 


00 


1837. 
Jaii.13 By2cordBofwood,Ktl2«. 


4 


00 








^« 


Diu 


JEDEDIAH JONES, 


Cr 


1837. 
Imn 1 


Tn innMlrif*A •..• .... .... . 


3 


1 1837. 
43 1 Jan.l2 




4 


Vk 








* ! -^ 


Dx. 


JOHN SILVERS, 


Or. 


1837. 
Jail. 3. 


To mndriea. .• • . 




2 


46 


1837. 
Jan. 6. 


B V mndrMs •••• •••• .•••• 


10 


76 




. 






Dr. 


JOET. MASON, 


Cr. 


















Dr. 


TIMOTHY STyi.Efli 


Cr. 










1 









The student should be required to complete posting the 
above accounts from the Day-book. 

To each Ledger there is an Alphabet, or Index of Names, 
consisting of a small book with the letters of the alphabet 
pasted upon the leaves, so that each man's name can be read- 
ily found by turning to the leaf marked by the first letter of 
his simame. 



BOOK-KEEPING. 



8S1 



INDEX TO THE LEDGER. 



Alien JanifiB* 



PAOB 

... 1 



B 

Baeon Samuel 2 

Brown Leonard 3 

C 
Ofinning George 3 

D 
DaltonLeyi 4 

E 
EdgeUOUver *. 4 

P 

Fulton Curtis 5 

FreemanNathan 6 

6 

Grosvenor Jacob* *•••*•• 7 



H PAGB 

Hoit William 8 

Horsley Henry 9 

J 

Jenkins Abraham 9 

Jones Jedediah 10 

K 
Knowles Michael 11 

L 
Leeds William 12 

M 

Mason Joel 13 

M'FazJandAsa 13 

N 

NewtonJohn • 14 

Nelson John 15 



O PAOB 

OdUn Woodbridge 19 

P 

Pratt Thomas 17 

Putney Andrew 18 

R 

Ramsay Amos 18 

Rollins Zenas 90 

S 

Stepha)S(m Joel • 21 

Silvers John 22 

Styles Timothy S3 

T 
lYoeworihy James 24 

W 
Wyndham Augustus... 25 



Every person engaged in business should take an inventory of his 
notes and accounts, his stock in trade, and other property, and of the 
debts owed by him, once or twice a year. By comparing this with 
former inventories, he will know his gain or loss, from time to time. 

Inventory of Stock in Trade, Notes, Accounts, and other Property, taken 
from the foregoing example, July 1, 1837. 



900 lbs. coffee, at 1«. 

2 kegs tobacco, 100 lbs., at 

20cts. 

5 bales cotton, 1500 lbs., 10 cts. 

3 boxes sugar, 1200 lbs., 9 cts. 

4 casks nails, 1600 lbs., 6 cts. . 
40 bushels com, at 6« 

6 tons hay, at # 10 

400 lbs. iron, at 6 cts. 

90 gals. Molasses, at 40 cts.* •• • 



AmH carried up 



$33 


34 


20 


00 


150 


00 


108 


00 


96 


00 


40 


00 


60 


00 


24 


00 


36 


00 


$567 


34 






1 1 



!•••• tf*** 



AmH brought up 
Note against James Allen, for $50 

and int., dated Jan. 1, 1836 
Note against Thomas Pratt for 

$300, dated July 1, 1836, and 

interest 

Bal. on act against John Silvers 

do. against Joel Stephenson 

1 horse 

1 chaise 

Homestead 



Enyentory taken Jan. 1, 1837 . . 
Met gain in 6 months ... • 



$567 
53 



309 

5 

5 

75 

125 

1000 



2140 
1950 



189 



34 
00 



00 
81 
33 
00 
00 
00 

^ 
75 



73 



RECEIPTS. 



irOSBS, ILBCBXrVS, BSC. 

WOTES. 

(1) 

Orfard^ August 10, 1837. 

For value received, I promise to pay to John True, or order, sev- 
enty-five dollars fifty cents, on demand, with interest 

Joseph Denm an. 
Attest : Joel Trustt. 

(2.) 

Concord, July 4, 1837. 

For value received, I promise to pay to James Doughty, or bearer, 
ten dollars thirty-four cents, six months after date. 

John Morse. 

(3.) 

[By two persons.] 

New Haven, Oct, 6, 1837. 
For value recmved, we jointly and severally promise to pay to S 
T., or order, seventeen dollars and eighty-eight cents, on demand 
with interest Alonzo Fontainelle, 

James Whitehead. 
Attest : Timothy Trustt. 

For Bank Notes, aee <*Diaooant,'* page 222. 



R£CEIPT9. 

(1.) 

Norunck, June 7, 1837. Received of Mr. Nicholas Jewett, five 
dollars, in full of all accounts. Henry Slocum. 

(2.) 

RBGEIFT SOIL AK XNDOBSXMEMT ON A NOTE. 

Kew York, iSepJ. 9, 1837. Received of Mr. John Hadley, (by the 
hand of James True,) twenty-five dollars fifty cents, which is en* 
dorsed on his note of May 6, 1836. - Peter Trustt. 



ORDERS.— VOSM OF A BOND. S98 

(3.) 

BSOBXPT FOS MONET KSOUyED ON ACCOUNT. 

Mount HoUyy Dec. 9, 1837. Received of Mr. John Van Dyke, 
twenty dollars on accomit. Thomas Bean. 

(4.) 

SECEIFT FOB nfTEREST DUB ON A BOND. 

Received, this fourteenth day of May, of Mr. S. W.,the anm of «x 
dollars, in full of one yearns interest of 100 dollars due to me on the 
16th day of April last, on hoad from the said S. W. 

By me, C. R 



ORDERS. 

(10 

Mr. Joel MKnight : Sir— 

For value received, pay to O. S., ten dollars, and place the same 
to my account. Suel Ryno. 

Hooksett, Sept 7, 1837. 

(2.) 

Lotoell, Oct. 10, 1837. 

Sir : — ^For value received, pay S. O. twenty cents, and this, with 
your receipt, shall be your discharge from me. 
To Mr. Daniel Holden. Justus Prubes. 



FORM OF A BODTD. 

Enow all men by these Presents, That I, [we] A. B., of C, in the 
county of R., and state of New Hampshire, gentleman, [and C. D., 
of, &c.] am [are] held and firmly bound to E. F., of said U., yeoman, 
[and G. H* of, &c.,] in the sum of one hundred dollars, to be paid to 
the said £. F. [and G. H., or either of them,] or his [their] certain 
attorney, executors, administrators, or assigrns, to which payment, 
well and truly to be made, I [we jointly and severally] bind myself, 
[ourselves,] my [our] heirs, executors, and administrators, firmly by 
these presents. 

Sealed with my [our] seal [s], and dated the tenth day of May, 
A. D. 1837. 

With a condition to pay money. 

The condition of this Obligation is such, that if the stud A. B., 
[C. D., &c., or either of them,] his [their] heirs, executors, and ad- 
ministratorsy do and shall well and truly pay, or cause to be paid, to 



824 FORM OF A ftELEASE. 

Ilie said E. F., [G. H., or either of them,] his [their] executors, ad- 
ministrators, or assigns, the sum of fifty dollars and interest, on or 
before the tenth day of May next ; then this obligation to be void, 
otherwise in force. 

[Signed and sealed as the preceding forms.] 



GENERAL FORM OF AN AGREEMENT. 

Articles of Agreement, indented, made, and concluded the tenth 
day of May, in the year of our Lord one thousand eight hundred and 
thirty-seven, (or A. D. 1837,) between A. B., of C, in the county of 
M., yeoman, of the one part, and C. D., of said C, husbandman, on 
the other part. 

The said A. B., for the consideration hereafter mentioned, doth 
hereby covenant and agree, that, etc. 

And the said C. D. doth hereby covenant and agree, etc. 

In testimony whereof they have hereunto interchangeably set theii 
hands and seals, the day and year above [or first above] written. 

[Signed and sealed as the preceding forms.] 



FORM OP A WARRANT OP ATTORNEY. 

90 COMFESt JDDGMEMT. 

7VA. B., Esquire, (f, etc, an attorney of court of , to he 

hMen at , on the day of ■, or to any other attorney cf 

said court. 

This is to authorize you, or any of you, to appear for me, E. P., 
of, etc., in the said court, or any other subsequent term, at the suit 
of G. H., of, etc., and by non sum irtformtUus, nil dicit, or otherwise, 
confess judgment against me unto lum, the said G. H., in an action 
of debt for one hundred dollars, and costs of suit ; and for your, or 
either of your so doing, this shall be your warrant 

In witness whereof, I have hereunto set my hand and seal, this 
tenth day of June. 



BRIEF FORM OF A RELEASE. 

May 20, 1837. I, A. B., do hereby release to E. E. all suits, 

Eromlses, covenants, and demands, which I have or can claim against 
im. 
[Signed, sealed, and witnessed, as other instruments.] 

OBB.--By a release of all demands are barred all rights and titles to lands, warranto, 
debts, duties, actions, Judgments, and executions, and all contracts except those which 
are to be performed on a future contingency. By a release of all covenants and prom* 
ises, are released all sach coTenants and contracts as are not released by the wonl d^ 
maod,etc. 



- 




